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and  loDg-continned  strains  upon  wronght-iron  rods,  as  exhibited  in  rail- 
road-car axles  and  locomotive  driving-rods.  These  will  also  be  con- 
tinued during  tlie  year. 

Mr.  J.  E.  Howard,  G.  E.,  has,  as  heretofore,  operated  the  testing-ma- 
chine, made  the  tests  and  the  reports.  His  zeal,  skill,  and  industry  in 
the  performance  of  his  work  has  been  conspicuous. 

The  following  is  a  statement  of  funds  received  and  expended : 

Amoan t  Appropriated  for  testing-maohiue  and  testing  work $10, 000  00 

Received  daring  the  year  for  private  tests 910  25 

10,910  25 

Amount  expended  for  services  and  labor .^ |6,879  52 

Amount  expended  for  steam-power,  tools,  implements,  repairs 

and  improvements 2,196  83 

Amount  expended  for  material  for  testing 1,833  90 

10,910  25 

I  also  append  a  list  of  private  parties  for  whom  tests  were  made, 
giving  the  number  of  each. 

Very  respectfully,  your  obedient  servant, 

F.  H.  PABKBB, 
Major y  Ord/nance  Department^  U.  8.  A.j  Commanding, 
The  Chief  of  Ordnance,  U.  S.  A., 

Washington^  D.  0. 
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TESTS  OF  STRENGTH  OF  STRUCTURAL  MATERIAL 


Marks,  ^£1 

Diameter^  "£M. 

Sectional  area,  .25  square  inch. 


1.— 8-IHCH  COHVEETED  BIFLES. 
Speoimbns  fbom  Steel  Tubes. 

details  of  tests. 

TPtJBE  No.  1.— 8''  Converted  Bifle. 

No.  731. 


AppUad  loiida. 

permch. 

SnooeosiYe 
perlnoh. 

Pemument 
Bet. 

pemument 
Bet 

BemarkB. 

ToteL 

P«rMii«re 
inoli. 

Pimndi, 

250 

1,250 

2,500 

8,750 

5.000 

6^280 

7,500 

8,750 

8^000 

8.250 

8^600 

0^750 

10,000 

10.250 

10.600 

10,760 

11,000 

11.250 

11.600 

11.750 

12,000 

12.250 

12.600 

12.750 

13.000 

18,250 

13,600 

18.760 

14,000 

14,250 

14,600 

14,750 

15,000 

15,600 

16.000 

161600 

17,000 

17.600 

18,000 

18.480 

14.600 

Pomtdg. 
1.000 
6,000 
10.000 
15,000 
20.000 
25.000 
80,000 
85^000 
86,000 
87,000 
88.000 
80.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46^000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
63.000 
51^000 
65^000 
66.000 
57,000 
68.000 
.    50,000 
S^OOO 
62,000 
64.000 
68,000 
68,000 
70,000 
72,009 
73,920 

JlMft. 

0. 

.000188 
.000233 
.000867 
.000588 
.000700 
.000867 
.001000 
.001088 
.001038 
.001067 
.OOUOO 
.0OU07 
.001200 
.001288 
.001867 
.001333 
.010400 
.010088 
.011488 
.012867 
.014167 
.016100 
.016607 
.018007 
.019867 
.021867 
.024000 
.025838 
.026600 
.028700 
.080700 
.038000 
.030167 
.044607 
.051600 
.060600 

.1038 
.1767 

IndL 

0. 

.000138 
.000100 
.000134 
.000166 
.000107 
.O0P167 
.000133 
.000033 

0. 

.000084 
.000083 
.000067 
.000033 
.000038 
.000064 
.000066 
.000067 
.000533 

.000600 
.001434 
.001800 
.001038 
.000507 
.001400 
.001800 
.002000 
.002138 
.001838 
.000767 
.002100 
.002000 
.006300 
.006167 
.005500 
.006833 
.009000 
.012833 
.029967 
.0734 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0- 

Ineh. 
0. 

'  • 

« 

BiMtIo  limit. 

Tensil  strength. 

Load  St  time  of  rapture. 

0. 

.008767 

.008767 

.014267 

.005600 

. 

General  etmmary. 

f!!!*!::::::::::::::::::::"::-.;;.:-:^^  ^ffi 

Tensile  Btrength.  per  aqnare ineh  of  orlffinalBeotion poands..       73.920 

Blajsticlimit.  perBgnarefnchoforlginaBeotion do  ....       44,000 

Elongation  per fnota  after raptnre inch..       0.3000 

Xkmgationper  inch  under  B&ain  at  elaatio  limit do 001888 

Bednetlon  ui  diameter  at  point  of  mptore do 194 

Redaetion  in  area  after  mptore,  per  oentom  of  oriflinalaeotion ^•••:v„     .57.0 

Position  of  mptare :....7.r. .TT. ".50  from  middle  of  stem 

Charseter  of  DTokecsarfBoe lilhy 

XkB0Btion  of  inch  sections ".32*.  ".36*.  ".19 
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TESTS   OP  IKON   AND   STEEL. 


No.  732. 


Marks,  b\% 

Diameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1,230 
2,600 
3,750 
5, 000 
6,250 
7.500 
8,730 
9.000 
9,250 
9,600 
9,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16.000 
10,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19.500 
19, 770 
17,200 


Per  square 
mch. 


JBIongation 
perlnoh. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
36,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
4f.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
61,000 
62.000 
63,000 
54.000 
65.000 
56.000 
67.000 
68,000 
59,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
79,080 


Inch. 
0. 

.000P3 
.000300 
.000467 


I7u7 
.000033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001483 
.007267 
.007033 
.009067 
.009767 
.  011067 
.011833 
.  013100 
.  013733 
.015000 
.015838 
.  017333 


.020667 
.021667 
.022833 
.024333 


.029667 
.034000 


Saooessive 
elongation 
per  inch. 


.043.500 
.050000 


.081667 

.1067 

.1667 


Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000134 
.000166 
.  000167 
.000033 
.000034 
.000003 
.000033 
.000034 
.000038 
.000033 
.000100 
.005834 


Permanent 


.001134 
.000700 
.001300 
.000706 
.001267 


.001287 
.000833 
.001500 


.001334 
.001000 
.001166 
.001500 
.001700 
.003634 
.004833 
.004038 
.005467 
.006500 
.009338 
.009000 
.013384 
.025033 
.0500 


Inch. 


.000033 


.006300 


.  011167 


BncoessiYe 
permanent 


Inch. 


.000038 


.0062ir7 


.004867 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  8ummary, 


Tensile  strength  per  square  inch  of  original  section pounds..    79,080 

Elasticlimit  per  square  inch  of  original  section do —    48,000 

Elongation  per  incii  after  rupture inch..    0.2600 

Elongation  per  Inch  under  strain  at  elastic  limit do 001483 

Bedootion  in  diameter  at  point  of  rupture do 154 

deduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".90  from  neck 

Character  of  broken  surfince silky 

ElongaUon  of  inch  sections ".40*.  ".21,  ".14 
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No.  733. 
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Diameter,  ''.663. 

Sectional  area,  .25  sqaare  inch. 


AppUedload^ 

permoh. 

Snoceesive 
elongation 
per  inch. 

Permanent 
aet. 

SacoeMlve 

permanent 

set 

Remarks. 

Total 

Per  square 
inch. 

Poitntf«. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7.500 
8.7S0 
9.000 
9.250 
9.500 

Pmmdt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35.000 
80,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
51,000 
52,000 
53.U00 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60.000 
62,000 
64.000 
06.000 
68,000 
70.000 
72,000 
74.000 
76,000 
76,340 

Jfieft. 
0. 

.000100 
.000233 
.000367 
.000533 
.000667 
.000833 
.001000 
.001033 
.001067 
.001100 
.001133 
.001200 
.002467 
.004933 
.007067 
.008933 
.00^500 
.010600 
.011400 
.012500 
.013600 
.015167 
.016000 
.  017267 
.018500 
.019767 
.021400 
.023267 
.024833 
.020667 
.028333 
.030400 
.034667 
.040000 
.045367 
.052333 
.061333 
.073333 
.0967 
.1267 
.1567 

Inch. 
0. 

.000100 
.000133 
.000134 
.000166 
.000134 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000067 
.001287 
.002466 
. 002134 
.001866 
.000567 
.001100 
.000800 
.001100 
.001100 
.001567 
.000833 
. 001267 
.001233 
.001267 
.001633 
.  001867 
.001566 
. 001834 
.001666 
.002067 
.004267 
.  005333 
.005367 
.006066 

.rooooo 

.012000 
.023367 
.0300 
.0300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
Load  at  time  of  mptare. 

1       9,750 

>     10,000 
10,250 

.000083 

.000033 

>     10.500 

;     10, 750 

]l;O0O 

'     11.250 
11,500 

.007833 

.007800 

1    11.750 

'     12,000 

i     12, 250 

,    12,500 
1    12,750 

.013233 

.005400 

,    13,000 

,    13,250 

13.500 

13k  750 

14,000 

14.250 

14.500 

14.750 

15.000 
15.500 
16,000 
16.500 
17,000 
17.600 
18,000 
18.500 
19.000 
19.065 
16,500 

.•I 

General  eummary. 

Tensile  atrength  per  square  inch  of  ori^nal  section pounds..       76,340 

'Elastic  limit  per  square  inch  of  original  section - do 40,000 

Elongation  per  inch  after  rupture. inch..       0.2888 

Elongation  per  inch  under  strain  at  elastic  limit ^ do 001200 

Beduction  in  diameter  at  point  of  rupture do .133 

Bodnction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture, ''.50firom  middleof  stem 

rhacacter  of  broken  snrfkoe silky 

Sbrngation  of  inch  sections ".29*.  ".28*,  ".13 
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TESTS   OF  IRON  AND   STEEL. 


Marks,  M Til 


No.  734. 


Diameter,  ''.563. 

Sectional  area,  .26  square  inch. 


AppUed  loads. 

Elongatdoii 
perlnoh. 

Saeoeaaive 

Permanent 
aet 

Snooeaalve 

permanent 

aet 

Bemarka^ 

TotaL 

Per  M  nan 
inch. 

Poundt. 

250 

1,250 

2,500 

8,750 

6,000 

0^250 

7,500 

8,750 

9.000 

9,250 

0.500 

9.750 

10,000 

10,250 

10,500. 

10.750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

18,250 

18.600 

18.750 

14.000 

14.250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,^00 

18,000 

18,500 

19,000 

10,600 

20.000 

20,500 

20,750 

P&undt. 
1.000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
36.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
61,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
68,000 
50,000 
60,000 
62.000 
64,000 
68,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
88,000 

Inch, 
0. 

.000100 
.000238 
.000400 
.000567 
.000700 
.000038 
.001038 
.001067 
.001100 
.001133 
.001167 
.001200 
.001283 
.001267 
.001300 
.001367 
.001400 
.001938 
.008500 
.006500 
.007167 
.008488 
.000167 
.009867 
.010833 
.012167 
.018088 
.  014400 
.015600 
.016700 
.018000 
.019300 
.022367 
.025500 
.028667 
.031638 
.036000 
.040838 
.047067 
.055000 
.068167 
.077800 
.1083 
.1667 

Inch. 
0. 

.000100 
.000138 
.000107 
.000167 
.000188 
.000288 
.000100 
.000034 
.000038 
.000083 
.000034 
.000033 
.000083 
.000034 
.000033 
.000067 
.000088 
.000533 
.001567 
.003000 
.000667 
.001266 
.000734 
.000700 
.000066 
.001334 
.000866 
.001367 
.001100 
.001200 
.001300 
.001800 
.008067 
.003133 
•  .008167 
.002966 
.004367 
.004833 
.006234 
.  007983 
.008167 
.014638 
.0255 
.0684 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
£lastlclimit 

Tenalleatrength. 

0. 

.006600 

.006600 

General  summary. 

Speciflo  gravity 7.8802 

Sardneas 18.09 

Tenaileatrenfrth  per  square  inch  of  original  section ponnda..     88,000 

Elastic  limit  per  aqnare  inob  of  orlginu  section do....     45,000 

Elongation  per  inch  after  rnptnre inch..         2488 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Reduction  In  diameter  at  point  of  ruptnie da  ...         .143 

Reduction  in  area  after  rupture,  per  centum  of  original  section.. 44*6 

Position  of  rupture ".75fh>mneck 

Character  of  broken  surCsoe sUkr 

Elongation  of  inch  sections «.  80*,  ".17,  M7 


TESTS  OF  IBON  AND  STEEL. 


13 


Marks,  ^T.^ 
Diameter,  ".663. 


No.  735. 


Klonntion 
per  inoh. 

Saooeaslve 
per  inch. 

Permuieiit 
■et. 

SnooessiTe 

BemArks. 

TotaL 

Per  8aiur« 

FntiMb. 
250 
1,250 
2.500 
8.750 
6.000 
6^290 
7.500 
8,750 
9^000 
9,250 
9^500 
9,750 
10,000 
10;  250 
10.500 
10.750 
11.000 
11,290 
11,500 

Pmmdt. 
1,000 

^ooo 

10.000 
16.000 
20,000 
26,000 
80,000 
85,000 
86.000 
87.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
59^000 
66,000 
67,000 
68.000 
69,000 
60.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
78,640 

Jneh. 

0. 

0.000133 
.000883 
.000367 
.000600 
.000767 
.000983 
.001038 
.001188 
.001167 
.001200 
.001267 
.001300 
.001333 
.001400 
.005738 
.006300 
.007267 
.008367 
.009333 
.010167 
.011367 
.012733 
.013867 
.014600 
.015667 
.017067 
.017938 
.019600 
.020967 
.022833 
.0^767 
.025667 
.029500 
.033167 
.037667 
.042833 
.049500 
.067607 
.067500 
.0933 
.1300 
.1767 

Jneh, 

Jneh, 
0. 
0.. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  loads. 
Elaatio  limit. 

Load  at  time  of  rapture. 

a  000183 
.OOiHOO 
.000184 
.000238 
.000167 
.000166 
.000100 

.oocaoo 

.000034 

.000033 

.000067 

.000038 

.000033 

.000067 

.004373 

.000767 

.000767 

.001100 

.000066 

.000834 

.001200 

.001366 

.000634 

.001233 

.001067 

.001400 

.000866 

.001667 

.001867 

.001366 

.001484 

.001900 

.003838 

.003667 

.004900 

.009166 

.006667 

.008167 

.009838 

.0298 

.0367 

.0467 

............ 

.000008 

•000083 

.009733 

.006700 

'    11, 7(«0 

•    12,000 

1    12,250 

■  12:500 

■  12,750 

.010900 

.006167 

13.000 
13,250 
18,500 
13,750 

mIooo 

14,290 
14,900 
14,750 
15,000 
16.500 
16.000 
16,500 
17.000 
17.500 
18,000 
181600 
19,000 
19;  500 
19.060 
16^600 



"i 

General  eummary, 

TeBkile atrength  per  sqnare  inch  of  original  section pounds..  78,640 

Elaatio  limit  per  aqoare  incli  of  original  section do....  42,000 

Kiengatlon  per  inch  a(t«r  raptpre inch..  .2700 

SloBgadon  per  inch  nnder  strain  at  elastic  limit do....  .001400 

Bednction  in  diameter  at  point  of  rapture do —  .188 

Bednotfon  in  area  after  rnptore,  per  centom  of  original  section 64.6 

Position  of  mptnre 1'' from  neck 

Character  of  broken  aoiikoe silky 

~  lofinohseotiono ".43*,  ".24,  ".14 


u 


Marks,  jj«.Ti,, 

Diameter,  ".5»i3. 

Sectional  area,  .25  square  inch. 


TESTS   OF.IBON  AMD   STEEL. 
No.  736.' 


Applied  loads. 


Total. 


Paundt. 
250 
1,250 
2.500 
8,750 
6,000 
0,250 
7,500 
8,750 
9,000 
9,250 
9,600 
9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,500 
12,760 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15,600 
16,000 
10,600 
17,000 
17.600 
18,000 
18,500 
19.000 
19,820 
16,100 


Per  Roaare 
incD. 


Elongation 
per  inch. 


Poundi. 

1,000 
5,000 
10,000 
15,000 
20.000 
25.0U0 
80,000 
.35.000 
30,000 
87.  COO 
38,000 
89,000 
40, 000 
41,000 
42,000 
4.1,000 
44,000 
45,000 
46,000 
47,000 
48,000 

50,000 
51.000 
52,000 
53,000 
54.000 
65,000 
60,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74.000 
76,000 
77, 280 


Inch. 
0. 

.000100 
.000233 
.0004»3 
.  000633 
.000733 
.  00UO33 
.  001033 
.001067 

.oonoc 

.001167 
.OOlifOO 
.  001233 
.  001300 
.0063:)8 
.006867 
.007700 
.  008733 


.010400 
.0110:i3 
.018267 
. 015033 
.  015433 
. 016300 
.  0173J8 
.019000 
.020333 
.022038 
.023500 
.025067 
.  026767 


.033000 

.037167 

.0438:^3 

.040.i33 

.058000 

.067333 

.0933 

.1100 

.1700 


Soccesiiivo 
elonpration 
por  incli. 


Inch. 
0. 

.000100 
. 000133 
. OOU200 
.000200 
.000100 
.00C200 
.  01)0100 
.000034 
.000033 
.  000067 
.  000033 
.  000033 
.  0C0067 
.00:i033 
.  0005:{4 
.000833 
.001033 

,oorjoo 

.000467 

.  001233 

.001034 

.001766 

.000400 

.000867 

.001033 

.001667 

.001333 

.001700 

.  001467 

.001867 

.  001400 

.  002066 

.  004167 

. 004167 

.006C60 

.005500 

.008667 

.009333 

.025967 

.0167 

.0600 


Permanent 
set. 


Inch. 


SocceMire 

permanent 

Mi. 


Inch. 


.006933 


.012867 


.006933 


.005034 


Bemarks. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strength  per  sqtere  inch  of  original  section poands..    77,280 

Elasticlimit  per  sQoare  inch  of  originu  section do  ...    41,000 

Elongation  per  inch  after  raptare inch..    0.2500 

Elongation  per  inch  under  strain  at  clasticlimit do 00J30O 

Redaction  in  diameter  at  point  of  mptnre do 184 

Redaction  in  area  after  rupture,  por  centum  of  original  section 64.6 

Position  of  rupture 1"  from  neck 

Character  of  broken  surfkce silky 

Elongation  of  inch  sections ".42*,  ".19,  ".14 


TESTS   OP   lEON   AND   STfiEL. 

Tube  No.  2.-8"  Converted  Bifle. 
No.  046. 
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Marks,  b"'i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


PovniM. 

2S0 

1,230 

2.600 

a.  750 

5.000 

8,250 

7.500 

8.750 

9,000 

9.250 

9.500 

9.750 

10.000 

10,260 

10.600 

10^750 

11,000 

11.250 

11,500 

11,750 

12.000 

12.250 

12,600 

12.750 

13,000 

18,250 

13.600 

13,750 

14.000 

14,250 

14,500 

14.750 

15,000 

15^500 

10,000 

10.500 

17.000 

17.500 

18,000 

18.500 

Ifl^OOO 

19.500 

20.000 

20,240 

17.  TOO 


Persquara 
inch. 


Pound*. 
1.000 
5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
85.000 
26.000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
40.000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
56.000 
56,000 
57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
80.960 


Blonsation 
peruioh. 


Inch, 
0. 

.000167 
.000367 
.000583 
.000700 
.000800 
.001000 
.001133 
.001200 
.001233 
.001267 
.001367 
.001667 
.001967 
.002433 
.004067 
.005200 
.006067 
.007267 
.006067 


.  010167 
.011233 
.012067 
.012833 
.013857 
.015333 
.016600 
.017000 
.018933 
.020233 
.021400 
.023167 
.026167 
.020067 


.043733 


.057500 

.068067 

.081383 

.1000 

.1500 


elongation  P«™M»«n* 
per  inch. 


Inch. 
0. 

.000167 
.000200 
.000166 
.000167 
.000100 
.000200 
.000133 
.000067 
.000033 
.000034 
.000100 
.000300 
.000300 
.000406 
.000634 
.001133 
.000867 
.00120J 
.000800 
.  00P260 
.000834 
.001066 
.000834 
.000766 
.001034 
.001406 
.  001267 
.001000 
.  001383 
.001800 
.001167 
.001767 
.003000 
.002900 
.004533 
.004733 
.005400 
.006200 
.007567 
.010567 
.013266 
.018667 
.0500 


set 


Inch, 


.000033 


.000400 


.004538 


.009433 


pernuuient 


Inch, 


.004183 


.004800 


Benuurks. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary, 

igm^tj 7.8569 

jss 13.83 

TensOe  strength  per  sqnare  inch  of  orijginal  section pounds..      80.900 

Elastio  limit  per  square  inch  of  original  section do 88.000 

Bioagation  per  incJi  after  rupture inch..      0.2167 

Bfamgation  per  inch  under  strain  at  elastic  limit do 001267 

Bednetian  in  diameter  at  point  of  rupture do 154 

Seduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Poaitloa  of  rupture ".60  firom  neck,  oblique  fracture 

Chaiaoter  of  broken  surface  silky 

~"  lofinohseotions ^ ".18, 'M4/'.8^ 
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TESTS   OF.  IBON  AND   STEEL. 


Marks,  ^8  T.^ 

Diameter,  ".6G4. 

Sectional  area,  .25  square  inch. 


No.  647. 


Applied  loads. 


Total 


Persqiure 


St  Ban 
inch. 


Elonfcation 
per  inch. 


Sacceasire 
elonjcatioD 
per  Inch. 


Permaneiit 
•et 


Sncoesaive 

permeoeDt 

■et. 


Bemarks. 


Pounds. 
250 
1,250 
2,600 
8,750 
^000 
0.260 
7,600 
7,760 

aooo 

8,260 
8,600 
8,760 
9.000 
9.260 
9,600 
9,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,260 
11,600 
11.760 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,500 
18,760 
14,000 
14,250 
1^,500 
14,760 
16,000 
15,500 
10,000 
10.500 
17,000 
17,500 
18,000 
18,600 
19,000 
10,600 
19,050 
10,400 


Poundt. 
1,000 
6^000 
10.0uO 
15,000 
20,000 
25.000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
86^000 
87,000 
88,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
65.000 
60,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66^000 
68,000 
70,000 
72,000 
74,000 
701000 
76.000 
79.800 


Inch, 
0. 
.000183 


.000583 
.000700 
.000867 
.001038 
.001083 
.001067 
.001100 
.00U33 
.001167 
.001238 
.001283 
.001833 
.001367 
.001400 
.001467 
.001738 


.005800 
.006567 
.007287 
.008200 


.010733 
.011400 
.012400 
.013400 
.014338 
.016700 
.017267 
.018600 
.0200wO 
.021400 
.028038 
.026033 
.029667 
.034033 
.088467 
.044033 
.061333 


.071167 

.0938 

.1400 


JndL 

0. 

.000133 
.000234 
.000166 
.000167 
.000167 
.000166 

0. 

.000034 
.000038 
.000033 
.000034 


0. 

.000100 
.000084 
.000033 
.000067 
.000266 
.001767 
.000^ 
.000867 
.001267 
.000700 


.000800 
.001733 
.000667 
.001000 
.001000 


.001367 
.001567 
.001333 
.001400 
.001400 
.001633 
.003000 
.003634 
.004366 
.004434 
.005566 
.007300 
.008667 
.  011167 
.022132 
.0467 


Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Inituaioad. 


.000100 


.000100 


ElMtlc  limit. 


.008767 


.005166 


Tensile  strength. 
Load  at  time  of  rapture. 


General  iMimmary, 

Tensile  strength  per  square  inch  of  original  section poands..    79,800 

Elastic  limit  per  sqnare  inch  of  orlginalsection do —    41,000 

Ekmgation  per  inch  alter  rnptoie ^....inoh..     .2438 

Elongation  per  inch  under  strain  at  elastio  limit do 001467 

'  Beduction  in  diameter  at  point  ckf  rupture do 104000 

Bednotkm  in  aieaaflerrupture^  per  centum  of  original  section do —       49.7 

Position  Ckf  ruptnie I"  fhHn  neok 

Chaiaoter  of  broken  sorfaee ^ silky 

Ekmgation  of  inch  seotlont ^ ^.».".  11,  ".21.  ".41 


TESTS  OF  STRENGTH  OF  STRUCTURAL  MATERIAL. 


Marks,  B*£i 

Diameter,  ^'.564. 

Sectional  area,  ^  square  inch. 


1.— 8-ihch  cohveeted  bifles. 
Speoimbns  fbom  Stebl  Tubes. 

details  of  tests. 

TPtTBB  No.  1.— 8''  Converted  Bifle. 

No.  731. 


AppUadlonda. 

Slonntion 

SnooeosiYe 

Permanent 
Bet. 

SnoeeeeiTe 

Bemarks. 

TotaL 

Pot  icniare 

perinoh. 

elongation 
perinoh. 

250 
1.250 
2.500 

P^imdf. 
1,000 
5,000 
10.000 
15^000 
20,000 
85.000 
80,000 
38^000 
86^000 
87,000 
88,000 
80.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45b  000 
46,000 
47.000 
48,000 
40,000 
60.000 
51,000 
02,000 
53,000 
54.000 
65»000 
56,000 
57.000 
58.000 
.    80,000 
60,600 
62,000 
64,000 
68,000 
68,000 
70,000 
73^009 
73^020 

JiMft. 

0. 

.000188 
.000283 

.000867 
.000633 

.000700 
.000667 
.(lOlOOO 
.001083 
.001038 
.001067 
.001100 
.0OU67 
.001200 
.001238 
.001267 
.001833 
.010400 
.010083 
.0U483 
.012807 
.014167 
.016100 
.016667 
.018007 
.010867 
.021867 
.024000 
.025888 
.026600 
.028700 
.080700 
.088000 
.080167 
.044667 
.051500 
•  060600 

.1033 
.1767 

Ineh, 
0. 

.000138 
.000100 
.000134 
.000166 
.000167 

a 

.000084 
.000083 
.000067 
.000033 
.000038 
!o00034 
.000066 
.000067 
.000583 
.000500 
.001434 
.001800 
.001038 
.000667 
.001400 
.001800 
.002000 
.002138 
.001838 
.000767 
.002100 
.002000 
.002300 
.006167 
.005600 
.006838 
.008000 
.012833 
.020067 
.0784 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0- 

Inch. 
0. 

Initial  load. 

• 

* 

iJTSO 

&000 

Blartio  limit. 

Load  at  time  of  raptare. 

6.280 

7,500 
8,750 

0.000 

0,250 

OlSOO 

OL750 

10.000 

a 

10,250 

10.560 

10,730 

11,000 
11.250 
11,500 

.008767 

.008767 

11,750 

12,000 

1^250 

12.600 
12,730 

.014267 

.005600 

13.000 

18,250 

13,500- 

13,760 

14,000 

14.250 
14»600 
H750 
15,000 
15^500 
16,000 
161600 

..... 

17.000 

17.600 
18.000 

18,480 
14»600 

" 

Gmeral  $wmmary. 
Bgravlty ., 7.8807 

JmUe  strengUt,  per  aqnareinoh  of  origin^  Mcticm.Vr.'.'.T.V. .'-  - ponnds 

|lMUolimit,perMiiarelnchoforigiiuaMOtlon do  .. 

fmigBtlon  per  inon  after  mptore mch. 

Ebngation per  inch  mideratoaln  at  elastio  limit 4^- 

|«}«)tion  in  diameter  at  p^t  of  ntptore ^•— 

Mootion  in  area  after  raptare,  per  oentam  of  original  aeotion v-'"-:v«     . 

PoBltlonofniptaro :.- .7.:. „ ".50  from  middle  of 

Cjuuaeterefhrakecsnrlkoe "ilky 

Xl«B8atioBofinehMtioii8 ".32*,  ".SO*,  ".18 

9 


73,090 

44.000 

0.3000 

.001388 

.194 

67.0 
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TESTS   OF  IBON   AND   STEEL. 


No.  649. 


Marks,  M®  T.I 

Diameter,  ".564. 

Sectioual  area,  .25  square  incli. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,600 

a,  750 

5,000 

6,250 

7,500 

7.750 

8.000 

6.250 

8,600 

8,750 

0,000 

9,250 

0.600 

9.750 

10.000 

10.250 

10,600 

10,750 

11.000 

11.250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13.500 

18.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

18,000 

16,500 

17,000 

17,600 

18,000 

18,600 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22.260 

19,100 


Elongation 
Peraouare,  P^^^^ch. 
inco. 


Pounds. 

1,0U0 
5,000 
10,000 
16,000 
20,000 
25,000 
80.000 
81,000 
82,000 

88,ogp 

84,000 
35.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44.0U0 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62.000 
53.000 
54.000 
55.000 
56,000 
57,000 
58.000 
59.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
89,040 


Inch. 
0. 
.000138 


.000467 
.000667 
.000800 
.000907 
.001000 
.001033 
.001067 
.001100 
.001188 
.  001167 
.001200 
.001233 
.001267 
.001300 
.001800 
.001338 
.001367 
. 001400 
.001433 
.001467 
.001567 
.001633 
.001667 


.002600 
.003167 
.004467 
.005600 
.006500 
.007433 
.008183 


.010833 
.011938 
.018383 
.016167 
.018667 
.020933 
.023600 
.026883 
.030000 
.033667 
.037667 


.045600 
.050500 
.0700 


Sacceaaive 
elonfsatioD 
per  in  h. 


Inch. 

0. 

.000138 
.000200 
.000134 
.000200 
.000183 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.400034 
.000033 

0. 

.000088 
.000034 
.000033 
.000033 
.000034 
.000100 
.000066 
.000034 
.000566 
.000367 
.000567 
.  001300 
.001133 
.000900 
.000933 
.000700 
.001200 
.001500 
.001100 
.001400 
.002834 
.002500 
.002266 
.002667 


.003167 

.003667 

.004000 

.005666 

.002267 

.013900 

.0105 

.0133 

.0500 


Pemiment  ^S^^t 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

a 


.000638 


.004288 


.009667 


Bomarka. 


Inch, 


.000633 


.005434 


Initial  load. 


Elastic  limit. 


TonaUe  atrength. 
Load  at  time  of  rapture. 


General  eummary. 

Bpeciflo  gravity 7.8538 

danlneaS .-.-       18.81 

Tenaile  atrength  per  aqnare  inch  of  original  aection poanda..      89,040 

Slaaticlimit  per  aqoare  inch  of  original  aeotion do —     49,000 

Elongation  perinea  after  rapture inch..      0.2033 

Elongation  per  iach  aoder  atrain  at  elaatio  limit do 001667 

Bednctioa  in  diameter  at  point  of  rnptare do 154 

Redaction  in  area  after  raptare,  per  oentiun  of  original  aeotion — 47.2 

Poaitionofniptare ".70  from  neck 

Character  of  broken  aarface ailky,  with  granolar  metal  near  the  circamference 

Elongation  of  inch  aeotiona 'Ml,  ".M,  ".36* 


TESTS  OF  IBOK   AND   STEEL. 


1» 


8Tt 
HT2O 


Marks,  j^^^^^ 

Diameter,  ".564. 

SectioDal  area,  .25  square  iuch. 


Xo.  650. 


Applied  ]<Mid^ 


Total. 


Poundt, 
250 

1,250 

2.500 

3,750 

5.000 

6,250 

7.500 

7.750 

8,000 

8.250 

8.500 

8.750 

9,000 

9.250 

9.500 

9.750 

10,000 

10.250 

10.500 

10,720 

11.000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

12.750 

13.000 

13.250 

13.500 

13,750 

14.000 

14,250 

14.500 

14.750 

15,000 

I'i.SOO 

10.000 

10.500 

17,000 

17.500 

1^000 

18.500 

19,000 

19,500 

20,000 

20.420 

17,200 


Per  soaare 
incn. 


Poumdt. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 
30.000 
31.000 
32,000 
33,000 
34,000 
35,000 
30,000 
37.000 
8a  000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
29,000 
50,000 
51,000 
5'>000 
53,000 
54,000 
55.000 
56.000 
57.000 
58,000 
59.000 
60.000 
62.000 
64.000 
66,000 
68,000 
•70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81.680 


Elongation  SacceMirc  Pennanent !  8n«c«"l^e 

™  Tnih    .  <?'onjn«tlon   *  »""■»»»'  permanent 

*°^°-  '  per  Inch.  ■       ^^'  set 


peri 


.000133 


.000467 
.000638 
.000707 
.000933 
.000967 
.  001000 
.001033 
.001067 
.001100 
.001133 
. 001167 
.  001200 
.001238 
.001267 
.001300 
.001367 
.001400 
.  001433 
.0048C7 
. 005733 
.006100 
.007000 
.007967 
.000633 
.010400 
. 011867 
.  0127C0 
.018433 
.  014800 
.016600 
. 017267 
.018333 
.019867 
.021067 
.023100 
.028000 
.031833 
.035938 
.040067 
.046500 
.058333 
.063167 


.098167 
.1633 


Ituh. 

0. 

.000183 
.000200 
.000184 
.000166 
.000184 
.000166 
.000084 
.000083 
.000038 
.000084 
.000038 
.000083 
.000034 
.000038 
.000038 
.000034 
.000038 
.000067 
.000038 
.000038 
.003434 
.000866 
.000367 
.000900 
.000967 
.001666 
.000767 
.000967 
.001333 
.000783 
.001367 
.001800 
.000667 
.001066 
.001534 
.001800 
.001483 
.004900 


.004100 
.004134 
.006433 
.006883 
.009834 
.  013166 
.011834 
.065133 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


hieh. 


.007733 


.012667 


.019267 


.004500 


.004984 


.006600 


Initial  load. 


Elaatio  limit 


.j  Tensile  ftrength. 

.;  Load  at  time  of  rapture. 


General  8*mmary, 

Tfloafle  strength  per  square  inch  of  original  section pounds..      81,680 

E&Mtlo  limit  per  square  inch  of  original  section do...      44,000 

Elongation  per  inch  after  mptore inch..      0.2638 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001488 

Seduction  in  diameter  atpointof  rnptore do 164 

Esdnetionin  area  after  mptoie,  peroentam  of  original  section 40.7 

Position  of  mptare 1"  from  neck 

Character  of  broken  surface silky 

Etengatlon  of  inch  sections ".16,  ".28,  ".41* 
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TESTS  OF  IBON  AND   STEEL. 


No.  651. 

Marks,  ^"^'^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


AppUedloada. 

Elongation 
per  inch. 

Saocessire 
elongation 
per inch. 

Permanent 
aet. 

Successive 

pennanent 

aet 

Bemarka. 

TotaL 

P*p  tqaare 
inch. 

Potttidf. 
250 
1,250 
2,500 
8,750 
6,000 
6,260 
7.500 
7,750 
8.000 
8.250 
8.500 
8.750 
9,000 
9.250 
9,500 
9,750 
10,000 
10.230 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13.750 
14.000 
14.250 
14,500 
14,750 
15.000 
15,600 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
22,540 
10,900 

Founds. 
1,000 
6,000 
10.000 
15,000 
2C.000 
25,000 
8C,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86.000 
87,000 
38,000 
89,000 
40,000 
41.000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54.000 
65,000 
66.000 
67,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
90.160 

Inch. 
0. 

.000183 

.0003?8 

.000467 

.000667 

.000900 

.001100 

.001100 

.001183 

.001167 

.001200 

.001233 

.001267 

.001300 

.001367 

.001400 

.001433 

.001433 

.001500 

.001567 

.001633 

.001667 

.  001700 

.001767 

.001933 

.002133 

.003033 

.009467 

.004433 

.005233 

.006433 

.007067 

.008133 

.000033 

.009900 

.  010767 

.012500 

.013733 

.016067 

.018367 

.021367 

.023400 

.026667 

.030333 

.034667 

.038283 

.041833 

.047600 

.053338 

,064667 

.0800 

.1100 

.1467 

Inch. 
0. 

.000133 
.000200 
.000134 
.000200 
.000238 
.000200 
.0 

.000033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000067 
.000033 
.000033 
0. 

.000067 
.000067 
.000066 
.000034 
.000033 
.000067 
.000166 
,000200 
.000900 
.000434 
.000966 
.000800 
.001200 
.000634 
.001366 
.000600 
.000867 
.000867 
.001733 
.001238 
.002334 
.002300 
.003000 
.002033 
■003267 
.003666 
.004334 
.003566 
.003600 
.005767 
.005733 
.011334 
.015333 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastle  limit 

0. 

.000083 

.000033 

.000133 

.000100 

.001267 

.001134 

.005188 

.003866 



.010167 

.005034 

• 

Tensile  strength, 
Load  at  time  of  mptare. 

.0317 

"* 1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    90,160 

Elastic  limit  per  square  inch  of  originid  section do 47,000 

Elongation  per  inch  after  rupture inch..     0.2000 

Elongation  per  inch  under  stsain  at  elastic  limit do 001767 

Keduotion  in  diameter  at  pointof  rupture » do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture  ..., ".86fhnnneok 

Character  of  broken  surface aUky,  with  grannlatiim  near  circumference 

Elongation  of  inch  sections ^ «.10,  ".15,  ".85* 


TESTS   OP  IBON  AND   STEEL. 
Tube  No,  3.-8''  Converted  Rifle. 
No.  802. 
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Marks,  b  t/i 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 

EkmiEatlon 
per  inch. 

Snccessire 
elonsation 
per  inch. 

Permanent 
set 

SacceMiTe 

Ttemarka. 

TotaL 

Personare 

set. 

Poviuit. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7.500 

8.750 

9.000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

1    K500 

14  750 

PWMd: 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
80.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43.000 
HOOO 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56.000 
57,000 
58.000 
50.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
79,360 

Inch, 

a 

.000188 

.000267 

. 000500 

.000683 

.000767 

.000933 

.001067 

.001100 

.001133 

.001167 

.001200 

.001267 

.001300 

.00t333 

.001367 

.002600 

.004800 

.007033 

.007700 

.008867 

.010000 

.011067 

. 011700 

.012833 

.014067 

.015700 

.016867 

.018333 

.020000 

.021400 

.022833 

.024533 

.028287 

.  032100 

.037000 

.042000 

.048000 

.055033 

.064833 

.  079167 

.1000 

.1600 

Inch, 
0. 

.000133 
.000134 
.000238 
.000133 
.000134 
.000166 
.000134 
.000033 
.000038 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inoh, 
0. 

Klaatto  limit. 

Tensile  strength. 
Load  at  time  of  mptore. 

.000034 

.000038 
.000067 
.000033 
.000033 
.000634 
.001233 
.002200 
.002233 
.000667 
.001167 
.001133 
.001067 
.000633 
.001133 
.001234 
.001633 
.001167 
.001466 
.001667 
.001400 
.001433 
.001700 
.001734 
.00^883 
.004900 
.005000 
.006000 
.007033 
.009800 
.014334 
.020833 
.0600 

, 

.000083 

.000033 

.003333 

.003300 

.009367 

.006034 

15,000 
15,500 
16.000 

.     16,500 
17,000 
17,500 

'    18.000 
18.500 

,    19,000 

1    19.500 
19.840 

■    17.930 





1 

General  summary, 

fio  gravity 7.8625 

oesa - - 11.81 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    79,860 

£fauitic1imitpersoaareinchof  originafseotion do —    43,000 

Elongation  per  incn  after  mptare Inch..    0.2238 

Zlongation  per  inch  under  strain  at  elasticlimit do 001367 

Redaction  in  diameter  at  point  of  rupture do 134 

Bednctlon  in  area  after  rupture,  per  centum  of  original  section 41. 1> 

Pwiiion  of  rupture ''.  6  ftt)m  middle  of  stem,  oblique 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".25,  ".28*,  "14 
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TESTS   OF  IRON  AND   STEEL. 


Mark8,J5i'o 


No.  803. 


Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Ap^Uedlo&dt. 

Eloneation 
per  inch. 

SacceMiTe 

elongation 

per  inch. 

Permanent 
eet. 

Snccessive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2,500 

8,750 

5,000 

6,260 

7,600 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

ii 

13,250 
13,500 
13,750 
14.000 
14,250 
14.500 
14.750 
15,000 
13,600 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19.000 
19.500 
20,000 
20.220 
17, 600 

Poundt. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
35,000 
36,000 
87,000 
88.000 
39,000 
40,000 
41.000 
42,000 
4.3, 000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58.000 
59.000 
6».0<0 
62, 000 
64.000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78. 000 
80.000 
80,8fc0 

Inch, 

0. 

.000167 
.000300 
.000433 
.000633 
.000800 
.000067 
.001100 
.  001133 
.001167 
.001200 
.001233 
.  001:67 
.001300    , 
.001338 
.002500 
.003500 
.004700 
.005933 
.006567 
.007500 
.008333 
.009400 
.010000 
.011333 
.012333 
.  013300 
.014500 
.015833 
.  017300 
.018567 
.019733 
.0213.13 
.  024433 
.  027667 
.  031333 
.035000 
.040033 
.  045067 
. 052667 
. 001667 
.  073667 
.  O93CO0 
.1300 

Inch, 

0. 

.000167 
.000133 
.000133 
.000200 
.000167 
.000167 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.001167 
.001000 
.001200 
.001238 
.000634 
.000933 
.000833 
.001067 
.000600 
.001333 
.001000 
.001167 
.001000 
.  001333 
. 001467 
.001267 
.  001166 
.001600 
.003100 
.003234 
.003666 
.004267 
004733 
.005334 
.  007000 
.  009000 
.  012000 
.  019333 
.0370 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 

Inch, 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 
Load  at  time  of  mptnre. 

"V066633" 
0. 
0. 

.000083 

0. 

.068167 

.608i34 

.007567 

.004400 







General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..    80,880 

Elastic  limit  per  snuare  inch  of  original  section do....    42.000 

Elongation  per  iucli  after  rupture inch..    0.1967 

Elongation  per  inch  under  strain  at  elastic  limit do 001333 

Itednction  in  diameter  at  point  of  rapture do 164 

Beduction  in  area  after  rupture,  per  oentomof  original  section 49.7 

Position  of  rupture ".9  from  neck 

Characterof  broken  surface silky 

Elongation  of  inch  sections ".89*,  ".12,  ".06 


TESTS   OF   IRON  AND   ST££L. 
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No.  804. 
MarkSy  bt7m 
IHameter,  ''.563. 
Sectional  area,  .25  square  inch. 


Applied  iMda. 


TotaL 


PerMnsie 
iscn. 


Klongfttion 
per  inch, 


SncoeaelTe 
elongation 
per  Inch. 


Sacceulve 
penoMient 


Bemarks. 


250 

1,290 

2,500 

S,750 

5,000 

0,250 

7,500 

8.750 

0,000 

9^250 

0.500 

0.750 

10.000 

10.250 

10.500 

10.750 

11,000 

11.250 

11.500 

11,750 

12.000 

12.250 

12^500 

12,750 

13.000 

U.250 

13.500 

13,750 

14.000 

li,250 

14.500 

14.750 

15.000 

15.500 

10^000 

10,500 

17.000 

17,500 

18,000 

18.500 

18^910 

15^000 


PotttKb. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
80,000 
37,000 
88.000 
89.000 
40.000 
41,000 
42.000 
43.000 
44.000 
45,000 
40,000 
47.000 
48.000 
49.000 
50.000 
51.000 
52.000 
53.000 
51.000 
55.000 
56,000 
57,000 
58.000 
59,000 
00.000 
82,000 
04.000 
68,000 
08,000 
70.000 
72,000 
74.000 
75^040 


Inek. 
0. 

.000133 
.000207 
.000438 
.000000 
.000800 
.000967 
.001100 
.001100 
.001167 
.001233 
.001267 
.001300 


.007400 

.008367 

.000100 

.010283 

.  011767 

.012400 

.013600 

.014767 

.016388 

.017267 

.018567 

.020238 

.022067 

.028600 

.025333 

.026667 

.028700 

.030633 

.033000 

.037367 

.043167 

.040333 

.056333 

.066107 

.079667 

.1033 

.1600 


IfUk. 

0. 

.000183 
.000184 
.000166 
.000167 


.000167 
.000188 
0. 

.000067 
.000066 
.000034 
.000038 
.005333 
.  000767 
.000967 
.001033 


Inch. 

0. 

Ol 

0. 

0. 

.000033 
.000038 
.000038 
.000083 


Ineh, 
0.  Initial  load. 


.000100 


.001534 
.000638 
.001200 
.001167 
.001566 
.000934 
.001800 
.001666 
.001634 
.001533 
.001733 
.00M34 


.008567 


.014800 


.001933 
.002367 
.004367 
.005800 
.006166 
.007000 
.009834 
.013500 


.0567 


.000033 


.000067 


.008467 


.005783 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

TenaHe  strength  per  square  inch  of  oriffinal  section pounds..    75,640 

Ebstie  limit  per  square  inch  of  original  section do....    40.000 

ElongatioD  per  inch  after  mptnre ....inch..    0.250O 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Bednction  in  diameter  at  point  of  rupture 1 do...       .178 

Bedaction  in  area  after  rupture,  per  centum  of  original  section do...       62.2 

Position  of  rupture TMOfhrnineok 

Chancter  of  orolcen  surfisce silky 

Elongation  of  inch  sections ".48*.  "JW.  ".12 
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TESTS  OP  lEON  AND   STEEL. 


No.  805. 
Marks,  „8T.j 
Biameter,  ".564. 
Sectional  area,  .25  square  inch. 


1 


AppUed  loads. 

ElonsAtion 
'  pormch. 

SacceMive 
eloDgation 
per  inch. 

1 

1 

1  Sncceaaive 

Total. 

Per  sqnare 
inch. 

Permanent.  pe„„^ent  |             Remarka. 
■*'*       1       set. 

1- 

250 

1.250 

2,500 

8.750 

5.000 

«.250 

7.500 

8.750 

8,000 

8.250 

0.500 

8.750 

10.000 

10.250 

10.500 

10,750 

11.000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

18,000 

18,250 

18,500 

18.750 

14.000 

14,250 

14.500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17.500 

18.000 

18,500 

10,000 

10,500 

20,000 

20,500 

21.000 

21,440 

18,800 

P<mnd$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
86,000 
37,000 
38,000 
30,000 
40, 000 
41, 000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60.000 
6 '.000 
64.000 
66.000 
68,000 
70.000 
72.  Ot'O 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
85.760 

Inch. 
0. 

.000038 
.000200 
.000300 
.000467 
.000633 
.000800 
.000007 
.000067 
.001000 
.001088 
.001067 
.001100 
.001133 
.  001167 
.001200 
.001267 
.001583 
.  002133 
.003200 
.005338 
.006000 
.006700 
.007400 
.008800 
.000333 
. 010400 
.011500 
.012500 
.  0135(10 
.014700 
.01j667 
.017067 
.019633 
.022333 
.025667 
.028033 
.032333 
.036667 
. 041333 
.046167 
.05:W)0 
.  001167 
.073000 
.0907 

. 1367     ; 

Inch. 
0. 

.000083 
.000167 
.000100 
.000167 
.000166 
.000167 
.000167 
0. 

.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.00U033 
.000067 
.000266 
.000600 
.  001067 
.002133 
.000667 
.000700 
.  0'J0700 
.000900 
.001033 
.  001(67 
.001100 
.001000 
. OOICOO 
. 001200 
.000967 
.001400 
. OOC066 
.002700 
.  003334 
.003266 
. 003400 
.004334 
.004666 
.00)634 
.006833 
.0('8167 
.011833 
.  0237 
.0400 

Inch, 
0. 
0. 

Inch, 
0. 

1 
Initial  load. 

0. 

.000033 
.000033 
.000033 
.000033 
.000033 

"".'000033'* 
0. 
0. 
0. 
0. 

Elastic  Umit 

;   .    

.000083    ,    0.   

1 -.... 

:;::;;::::::::;::::::: 

.  000167          .  000200 



.004933 

.004766 

1 

( 

.  .....  ......|.....      . 

1 

. 

' 

1....; 

, 

::::::;:::::i:::::::::::' 

1 

.:.:::;:.;;  1 

:;::.:::::::!:::.:::;;;:; 

Tensile  strength. 
Load  at  time  of  raptare. 

' 

! 

General  summary, 

flpeeiilo  gravity 7.8551 

Avdness 18.46 

Tensile  strength  per  square  inch  of  original  section ponnds..    85.760 

Xlastio  limit  per  square  inch  of  original  section do....    44.000 

KkmgaUon  per  inch  after  mptaro inch..    0.2033 

Xlongation  per  inch  nnder  strain  at  elastio  limit do 001267 

Redaction  in  diameter  at  point  of  mptnrc .do 134 

Beduction  in  area  alter  mptare,  per  centum  of  original  section 41.9 

Position  of  rupture ".7ftomneoy 

Character  of  broken  surface silkl 

XkiigMion  of  inch  sections ".86*. 'M4,  ".Ik 


TESTS   OP  IRON  AND    STEEL. 
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Marks,  i/£*o 

Diameter,  ''.564, 

Sectional  area,  .25  square  inch. 


3^0.  806. 


Total 


£loiif(ation 
Personare     P^r^^ch. 
incQ. 


Snccessire 
elongation 
per  inch. 


Permanent 
set. 


SnccesaiTe 

permanent 

set. 


Remarks. 


Founds. 

250 

1.250 

2.500 

3,750 

5,000 

6^250 

7.SO0 

8,750 

9.000 

»,250 

9.500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,230 

11.500 

U,T50 

12.000 

12,250 

12.500 

12,750 

13,000 

13,230 

13.500 

13,750 

14,000 

14,250 

14,500 

14.750 

15.000 

XT*,  500 

10,000 

10,500 

17.000 

17,500 

l&OOO 

IS,  500 

IP,  000 

19,500 

20,000 

20,470 

18,000 


Pcund: 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35.000 
30,000 
37,000 
38,000 
3&.000 
40,000 
41,  COO 
42.000 
43,0(0 
44,000 
45.000 
40,000 
47,000 
48,000 
40.000 
50,000 
51.(00 
52,000 
53,000 
54,000 
55.000 
50.000 
57,000 
58.000 
50.000 
60,000 
02,000 
01.000 
60,000 
68,000 
70,000 
72,000 
74,000 
70.000 
78,000 
80.000 
81,880 


Inch, 

a 

.000167 
.000300 
.000467 
.000638 
000800 
.000967 
.001167 
.001200 
.001238 
.001267 
.001800 
.001333 
.001867 
.001400 
.  001433 
.003400 
.006067 
.007067 
.007700 
.008983 
.010000 
.011067 
.011833 
.012400 
.0ia467 
.014833 
.016000 
.017467 
.  018733 
.020100 
.024400 
.022900 
.026000 
.029033 


.037367 

.042667 

.048667 

.055167 

.064000 

.077500 

.1033 

.1600 


Inch. 
0. 

.000167 
.000138 
.C00167 
.OOOIGO 
.000167 
.000167 
.000200 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.001967 
.002667 
.001000 
.000633 
.001238 
.001067 
.  001067 
.000760 
.000567 
.001067 
.  001366 
.  001167 
.  001467 
.001266 
.001367 
.001300 
.001500 
.003100 


.004000 

.004034 

.005300 

.006000 

.006500 

.008833 

.0135 

.0258 

.0567 


Jndi, 
0. 

.000033 
.000088 
.000083 
.000033 
.000038 
.000038 
.000067 


Intih, 

a 

.000038 
0. 
0. 
0. 
0. 
0. 

.000084 


Initial  load. 


.000067 


Elaatio  limit. 


.004600 


.000507 


.004067 


Tensile  strength. 
Load  at  time  of  raptnxe. 


General  summary. 

Tensile  stren^cth  per  aqnare  inch  of  original  section pounds..    81,880 

Elastic  limit  per  square  inch  of  original  section do....    48,000 

Elongation  per  incn  after  niptnre inch..    0.2367 

Ebngation  per  incb  under  strain  at  elastic  limit do 001438 

Beduction  in  diameter  at  point  of  rupture do 154 

Seduction  in  area  after  rupture,  i>er  centum  of  original  section 47.2 

PoatUim  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Xkn^tion  of  inch  sections ".40-,  ".18,  ".18 
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Marks,  ^«  Tj^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


TESTS   OF   IROK  AND  STEEL. 
No.  807. 


Applied  loacU. 


Total. 


,  Per  square 
i      Incli. 


iongatic 
»eriiich 


per 


Sncoessive 
elongation ; 
per  inch,  j 


Pei'iuanent 
•et. 


SacceMire  ■ 

permanent  i 

set       ' 


Bemarks. 


Foundi. 
250 
1.250 
2,600 
8,750 
6,000 
0,250 
7.600 
8,750 
0.000 
0,250 
0,500 
0,750 
10,000 
10,250 
10,600 
10,750 
11.000 
11,250 
n,600 
11,750 
12,000 
1-2,250 
12,500 
12,750 
18,000 
13, 250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
16,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18.000 
18,500 
19.000 
10,500 
20,000 
20,500 
20,700 
17,400 


Pounds. 
1.000 
6,000 
10,000 
16,000 
20,000 
26.000 
80,000 
85.000 
86.000 
87.000 
88.000 
80.000 
40,000 
41.000 
42,000 
48,000 
44.000 
45  000 
46,000 
47,000 
48.000 
40.0C0 
50,000 
61,000 
62,000 
63.000 
64.000 
55.000 
56.000 
57.000 
68,000 
60.000 
60.000 
62,000 
64. 000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
82.800 


Inch. 
0. 

.000100 
.000300 
.000433 
.000633 
.000767 
.000083 
.001100 
.001100 
.001183 
.001167 
.001200 
.  001-233 
.001267 
.  001300 
.001333 
.001367 
.001400 
.001500 
.003767 
.006067 
.007833 
.008267 


.009567 
.010567 
.012000 
.  018067 
.014600 
.015933 
.  017067 
.018267 
.010567 
.022267 
.025567 
.  029567 
.034333 
.  038333 
.043000 
.048000 
.055833 


.0800 
.1067 
.1633 


Inch. 

0. 

.000100 
.000200 
.000133 
.000200 
.  000134 
.000106 
.000167 

0. 

.000033 
.000034 
.000033 
.000033 
.0M034 
.000033 
.000033 
.000034 
.000033 
.000100 
.002267 
.002300 
.001266 
.000934 
.000666 
.000634 
.  001000 
.001433 
.001067 
.001533 
.001333 
.001134 

.  ooi-:oo 

.001300 

.002700 

.003300 

.004000 

.004766 

.004000 

.004067 

.005000 

.007833 

.012300 

.011667 

.0207 

.0566 


Inch. 


Inch, 

0.      I  Initial 


.000083 


.000033 


0.000088 


Elastio  limit. 


.006400 


.006867 


.  Tensile  strength. 

!  Load  at  time  of  rapture. 


General  summary, 

Tenrile  strength  per  square  inch  of  original  section pounds..       82,800 

Elastio  limit  per  square  inch  of  original  section do....       46.000 

Elongation  per  inch  after  rupture inch..        0.2733 

Elongation  per  inch  under  strain  at  elastic  limit do 001500 

Keductionin  diameter  at  point  of  rupture do .174 

Bednction  in  area  after  rupture,  per  centum  of  original  section do  ...  62.2 

Position  of  rupture ".  5  f^m  middle  of  stem. 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".28,  ".42*.  ".17 


Marks,  b\?i. 

Diameter,  ".664. 

Sectional  area,  .25  Bqaare  inch. 


TESTS  OF   IRON  AND   STEEL. 

Tube  No.  4.-8''  Converted  Rifle. 

No.  668. 
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;  Elontttlpn   elonmitlon 
TotaL     ^««^«w>    pwinch.  i   ^^^ 


I 


Permanent 
Bet. 


Sacceasive 

permanent 

aet. 


Remarka. 


IVttlMlf. 

250 

1,250 

2.600 

1^750 

5.000 

e,2S0 

7.500 

7,750 

8.000 

8.SS0 

a.  500 

8,760 

9.000 

0.250 

0.500 

0.750 

10.000 

10.250 

10,600 

10.750 

11.000 

11.260 

11,500 

11.750 

12.000 

12,250 

12,600 

12.750 

13.000 

13.250 

13,500 

13.750 

14,000 

14,250 

14.500 

14,750 

15^000 

15,500 

16^000 

10.500 

17.000 

17,600 

18,00A 

Iff.  500 

19.000 

10.500 

20,000 

20.500 

20,780 

i8,aor 


PcundM. 
1.000 
5,000 
10.000 
15,000 
'20.000 
25,000 
30,000 
31.000 
82,000 
33,000 
34,000 
35,000 
80.000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
50.000 
51.000 
52,000 
53,000 
54,000 
55,000 
58.000 
57,000 
58.000 
69,000 
60.000 
82.000 
04,000 
66.000 
68,000 
70,000 
72,000 
74.000 
70,000 
78,000 
80,000 
82.000 
83,120 


Inch, 

.0 

.000100 

.000300 

.000533 

.000607 

.000833 

.001000 

.001033 

.001033 

.001067 

.001100 

.001133 

.001167 

.001200 

.001233    I 

.001267 

.001300 

.001333 

.001867 

.001400 

.001433 

.001467 

.001500 

.002467 

.003333 

.004200 

.006000 

.007033 

.008033 

.008833 

.010383 

.  011333 

.  012667 

.013667 

.015000 

.015033 

.017500 

.020367 

.022667 

.020600 

.030067 

.034033 

.038667 

.044400 

.050700 

.059333 

.  070167 

.090000 

.1300 


Inch, 

.0 

.000100 

.000200 


.000134 

.000166 

.000167 

.000033 

.0 

.000034 

.000033 

.000033 

.000034 

.001200 

.000033 

.000034 

.000033 

.000038 

.000034 

.000038 

.000033 

.000034 

.000033 

.000967 

.00086") 

.000667 

.001800 

.001033 

.001000 

.OOOSOO 

.001500 

.001000 

.001334 

.001000 

.001333 

.000033 

.001567 

.002867 

.002300 


.004067 
.003366 
.004634 
.003733 
.006300 
.008633 
.010834 
.010833 
.0400 


Inch. 

.0 

.0 

.0 

.0 

.000088 

.000038 


Inch. 
.0 


Initial  load. 


.000033 

.0 

.0 


.000033 


.0 


.000083 


.0 


.000088 


Elaatio  limit. 


.004267 


.004284 


.009807 


.005100 


.015188 


.005760 


Tenaile  atrength. 
Load  at  time  of  rapture. 


General  summary. 

flegnvity 7.8563 

Bene 14.88 

Tensile  atrengtb  per  aqoare  inch  of  orlffinal  aection pounds..       83,120 

Elaaiic  limit  per  square  inch  of  original  section do....       46,000 

£loDfation  per  inch  after  rnptnre    inch..       0.2000 

ZUmgation  per  ineh  under  strain  at  elaatic  limit do 001500 

Sedacti«Mi  In  diameter  at  point  of  raptnre do....  .154 

Bednetlon  in  area  after  rapture,  per  centum  of  original  section 47.2 

PpsitloB  of  rupture ".85  from  neck 

Chaiaeteroflffokensarfiice eilkr 

lofinehseotiona ".88*,  ".12,  ".10 
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TESTS   OF   IRON  AND   STEEL. 


Marks,  b^^o 


No.  669. 


luarKS,  BT,0 

Diameter,  ".664. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 

EloDfratioD 
per  inch. 

SaccessiTe 
elonjEation 
per  inch. 

Permanent 
set. 

SnccesslTe 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
inch. 

Poundf. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
20,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16, 500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,370 
10,500 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,  W  0 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
89,480 

Inch, 
0. 

.000100 
.000288 
.000867 
.000583 
.000700 
.000867 
.001033 
.001200 
.001238 
.001233 
.001267 
.001300 
.001333 
.001367 
.  001400 
.001433 
.001467 
.003067 
.003900 
.005300 
.006500 
.006000 
.007500 
.008333 
.006938 
.010200 
.011333 
.012367 
.  014700 
.  016900 
.010338 
.021967 
.024933 

•027967- 
.031333 
.035033 
.039100 

.051367 

.058333 

.068500 

.0867 

.1267 

Inch, 
0. 

.000100 
.OOOIOT 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
0. 

.000084 
.000033 
.000083 
.000034 
.000033 
.000033 
.000034 
.001600 
.000838 
.001400 
.001200 
.000400 
.000600 
.000838 
.000600 
.001267 
.001138 
.001034 
.002333 
.002200 
.002433 
.002634 
.002966 
.003084 
.003366 
.008700 
.004067 
.004733 
.007534 
.006960 
.  010167 
.0182 
.0400 

Inch. 
0. 
0. 
.0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit, 

Load  at  time  of  ntptnie. 

:;;.'";;"'" 

0. 

.001367 

.001867 

.005633 

.004266 

.010288 

.004600 

i 

1 

General  summary. 

Tensile  strength  per  square  inch  of  oriKinal  section ponnds..    89,460 

Elastic  limit  per  square  inch  of  original  section do 49,000 

Elongation  per  inch  after  mptare inoh..    0.2138 

Elongation  per  inch  under  stxain  at  elastic  limit do 001467 

Bednction  in  diameter  at  point  of  rupture do 154 

Keduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silkv 

ElongaUon  of  inch  sections ".  85*,  ".16, ".  1» 


TESTS  OP  lEON   AND   STEEL. 
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No.  670. 


Marks,  b  tTm 

Diameter,  ".56^. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pertqiian 
incn. 


EloDffation 
permoh. 


Saoceatlye 
eloDgatlon 
perlnoh. 


Ponnanont 


SncceMiiTe 

permanent 

set 


Bemarks. 


Poftmds. 

250 
1.250 
2,500 
8,750 
6^000 

«.2ao 

7.500 
8.750 
9,000 
9,250 
9,500 
9,790 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20.500 
21.000 
21.340 
19,000 


PaundM. 
1.000 
5.000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
8«,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
58.000 
57,000 
58.000 
59.000 
00,000 
02,000 
84.000 
06,000 
08,000 
70,000 
72,000 
74.000 
70.000 
78,000 
80.000 
82.000 
84.000 
85.300 


JfidL 
0. 

.000187 
.000883 
.000588 
.000700 
.000838 
.001000 
.001100 
.001183 
.001233 
.001267 
.  001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.003700 
.004433 
.005700 
.006400 
.007838 
.008000 
.  010183 
.010333 
.010733 
.012000 
.013733 
.014438 
.015233 
.016333 
.017700 
.  020167 
.023000 


.029500 
.033183 
.037233 
.042000 
.047367 
.053033 
.062333 
.074000 
.093667 
.1400 


.  000100 


Inch,  Inch. 

0, 

.000167 
.000166 
.000200 
.000167 
.000138 
.000167 
.000100 
.000033 
.000100 
.000034 
.000033 
.000033 
.000084 
.000038 
.000033 
.000034 
.000033 
.002200 
.000733 
.001267 

.000700  i 

.000933  I   .005600 

.000667  i 

.0P2133  I 

.000200 
.000400 
.001267 
.001733 
.000700 
.000600 
.001100 
.001367 
.002467 


Inch. 


Initial 


.000100 


.000200 


.000100 


.005400 


Elastic  limit 


lO'  rest  under  load. 


.003467 
.003638 
.004100 
.004767 
.005867 
.006566 
.008400 
.  011667 
.019667 
.046833 


.010333 


.004733 


.015433 


.005100 


.,  Tensile  strength. 

.  I  Load  at  time  of  ruptnre. 


General  summary, 

Tenafle  strength  per  square  inch  of  oriRinal  section pounds..       85,360 

Elaaticlimit  per  sonare  inch  of  original  section do —       45,000 

Elangatian  per  inui  after  rupture inch..       0.2167 

Elongation  per  inch  under  strain  at  elastic  limit do 001500 

Badnetion  in  diameter  at  point  of  rupture do....  .144 

Eednction  in  area  after  rupture,  per  centum  of  original  section..... 44.6 

Position  of  ruptnre - I'MO  from  neck 

Character  of  broken  snrCsce silky 

Elongatioa  of  inch  sections ".81*.  ".23,  ".U 
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TESTS   OF   IRON   AND   STEEL 


Marks,  m  5*1 


No.  671. 


Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  load. 


Total. 


Per  sonare 
incii. 


Elongation 
per  inch. 


Saooesaive 
elongation 
per  inch. 


Permanent 
Bee 


Sacceaeivo 

permanent 

set. 


Bemarka. 


Powidt. 
250 
1.250 
2,500 
3,750 
5,000 
8,250 
7,  SCO 
8,750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12, 500 
12.750 
18,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14, 500 
14,750 
15,000 
15,500 
18,000 
18,500 
17,000 
17,500 
18,000 
18.500 
19,000 
10,500 
20.000 
20.500 
21, 000 
21,500 
22.000 
22,500 
10,400 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
80.000 
35,000 
40,000 
41,000 
42,000 
43,000 
41,000 
45,000 
40. 000 
47,000 
48,000 
49,  000 
50,000 
51.000 
52,000 
58,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76.000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 


Ineh. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 


.001033 
. 001233 
.  001267 
.001300 
.001333 
. 001367 
.  001400 
.001433 
.  001467 
.  001600 
.  001567 
.001600 
.001633 
.001667 
.002533 
.  003100 
.004138 
.  005833 
.006733 
.008000 
.009033 
.010333 
.  012100 
.014083 
.016667 
.019667 
. 022433 
.025500 
.028367 


.040667 
.046167 
.053338 
.063167 
.076167 
.1067 


Inch. 
0. 

.000100 
.000167 
.  000166 
.000167 
.000167 
.000166 
.  000100 
.000200 
.000084 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000034 


.000067 
.000033 
.000033 
.000034 
.000866 
.000567 
.001033 
.001700 
.000900 
.001267 
.001033 
.001300 
.001767 
.001968 
.002584 
.003000 
.002766 
.003067 
.002867 
.002966 
.004000 
.004334 
.005500 
.  007166 
.009834 
.  013000 
.  0305S3 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ifuk. 


Initial  load. 


Ela&tio  Umit. 


.002467 


.002467 


.006167 


.005700 


Tensile  strength. 
Load  at  time  of  mptare. 


General  summary. 

Specific  gravity 7.8546 

:^rdness 16.23 

Tensile  strength  per  square  inch  of  original  section ponnds..    90,000 

Elastic  limit  per  sonare  inch  of  original  section do 52,000 

Elongation  per  incn  aft«r  mptare inch..    0.1833 

Elongation  per  inch  onder  strain  at  elastic  limit do....  .001667 

Redaction  in  diameter  at  point  of  mptare do 154 

Eednction  in  area  after  mptare,  per  centnm  of  original  aeotion 47.2 

Position  of  niptnre  ".6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections i "M*,  'MO,  ".10 


Marks,  m*5o 


TESTS   OF  IRON   AND   STEEL. 
No.  673. 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loftds. 

ElODgAtiOD 

per  Inch. 

SncceulTe 
elongation 
perlncb. 

Permanent 

set. 

Saoceseive 
set 

Bcmarks. 

Total. 

Persqiuae 
inch. 

POttfMU. 

250 

1,250 

2,500 

3,750 

5,000 

6^250 

7.500 

8,750 

10.000 

10,250 

10,500 

10.750 

11.000 

11.250 

11,500 

11.750 

;    12.000 

12,250 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35^000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51.000 
52.000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
60,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
»      74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,200 



Inch. 

0. 

.000167 
.000333 
.000500 
.000667 
.000867 
.001033 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001667 
.005467 
.001767 
.008467 
.008933 
.000433 
.000033 
.011333 

..012633 
.013400 
.014000 
.015367 
. 016767 
#  .018400 
.020000 
.023167 
.027333 
.030233 
.03300« 
.038367 
.043267 
.047700 
.054167 
.064400 
.075500 
.095867 
.1400 

Inch, 

a 

.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000083 
.000038 
.000034 
000038 
.000033 
.000067 
.000067 
.008800 
.001800 
.001700 
.000466 
.000500 
.000500 
.001400 
.001300 
.000767 
.000600 
.001367 
.001400 
.001638 
.001600 
.003167 
.004166 
.003800 
.002767 
.005367 
.004900 
.004433 
.006467 
.010233 
.011100 
.020367 
.044133 

IneK 
0. 
0. 
0. 

a 
a 

.000067 
.000067 
.000100 
.000133 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 
Load  at  time  of  rupture. 

'".ooooS" 

0. 

.000033 
.000033 

.000133 

0. 

'" 

I    12,500 
1    12.750 

.006600 

.006467 

13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16.500 
17,000 
17.500 
18.000 
18,500 
19,000 
19,500 
90,000 
20,500 
21,000 
21,300 
19,400 

.010667 

.004067 

.016067 

.005400 



Creneral  summary. 

Tensile  strength  per  aqnare  inch  of  oriffiDal  section ponnde..    85,200 

Elaatic  limit  per  square  inch  of  original  section do....    47,000 

Elongation  per  inch  after  rupture inch..    0.2183 

EloBgatlon  per  inch  under  strain  at  elastic  limit do 001667 

Bednotion  in  diameter  at  point  of  rupture do 164 

Beduetion  in  area  alter  rupture,  per  centum  of  original  section 49.7 

Poeltioii  of  rupture l"firomneok 

Character  of  broken  snrftce silky 

BoagationoftaiobBeotiona ".86*.  ".16,  ".12 


32 


TESTS   OF  IRON   AND   STEEL. 


No.  673. 
Marks,  m"  m 
Diameter,  ''.564. 
Sectional  area,  .25  square  iucli. 


Applied  loads. 

Elongation 
per  inch. 

Saccessive 
elongation 
per  inch. 

Pennanent 
set. 

Snocessire 

Bemarks. 

Total. 

Per  square 
InoL 

pennanent 

set. 

Pounds, 
250 
1,250 
2.500 
8,760 
6,000 
6.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
18,600 
13,750 
14.000 
14,250 

\t:^ 

15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
20,800 
17,800 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
62.000 
53.000 
54.000 
55,000 
56,000 
67.000 
68.000 
59,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83.200 

Inch, 
0. 

.000238 
.000367 
.000567 
.000700 
.000867 
.001033 
.001200 
.001367 
.001367 
.001400 
.001438 
.001600 
.001567 
.001600 
.001633 
.007500 
.008233 
.009700 
.010200 
.011033 
.012067 
.013107 
.014133 
.016683 
.016738 
.  018100 
.019000 
..0^0667 
.023000 
.026767 
.  030000 
.034000 
.038667 
.043500 
.050167 
.057000 
.068000 
.081000 
.1100 
.1733 

Inch. 

0. 

.000283 
.000184 
.000200 
.000133 
.000167 
.000166 
.000167 
.000167 

0. 
.000083 
.000033 
.000M7 
.000067 
.000033 
.000033 
.005867 
.000733 
.001467 
.000500 
.000833 
.001031 
.001100 
.000960 
.001900 
.000700 
.001367 
.000900 
.001667 
.002333 
.003767 
.003263 
.004000 
.004067 

Inch. 
0. 

.000067 
.000067 
.000067 
.000067 
.OOOliOO 
.000100 
.000100 
.000100 

Inch. 
0. 

.000067 
0. 
0. 
0. 

.000033 
0. 
0. 
0. 

Tnitlalload. 
Elastic  limit. 

.000133 

.000033 

.007833 

.007700 

.012067 

.004234 

.018333 

.006266 

!..., 

.004833 
.000667 

.  006i'33 
.011000 
.  013000 
.0290 
.0633 

1 

6 

TeDKile  strength. 
Load  at  time  of  mptore. 

1 

1 

1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    83,200 

Elastic  limit  per  soaare  inch  of  original  section do  ...    47.000 

Elongation  per  inch  aftermptnre  inch..    0.2533 

Elongation  per  inch  under  strain  at  elastic  limit do 001633 

Reduction  in  diameter  at  point  of  rupture do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture '^8  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".43*,  ".20,  ".1*3 


S  "  CoTtz/e'T'Z^^C  ^t^/ZjC  , 


JTez^T^b  ^^^o.  ^. 


*^€ZSt-t,t:io7z.ce.Z  <y^e.c:z7rzerzty 


JBr'eec^ 


SEx  36491 


TESTS    OF   IRON   AND   STEEL 
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No.  748. 
Marks,  if^'i 
Diameter,  ".564. 
Sectional  area,  .25  square  iucb. 


Applied  loatla. 

EloDjiatloQ 
per  inch. 

SnrccMsivo 
elongation 
per  incb. 

Lick, 
0. 

.  000167 
.000166 

PerniftDent 
set. 

Snccossivo 
permanent 

Bemarks. 

Total. 

,  Per  Miuare 
1       iocu. 

Pounda. 

250 

1,2S0 

2. 500 

3.750 

PaundM. 
1.000 
5,000 
10,000 
15,000 
•2-),  000 
2.\0OO 
30,000 
33,000 
30,000 
37.000 
38,000 
30. 000 
40,000 

1        41,000 
42,000 
43,000 

'        44;  000 
45,000 
46,000 
47.000 
48.000 
49.000 
50.000 
51,000 

'        52,000 
53,000 

:        54,000 
55.000 
56.000 
57.000 
.18,000 
59.000 
60.000 
<£2.000 
04.000 
60,000 
'    68.000 
70.000 
72.000 
74.000 

7a  000 

78,000. 
79,200 

Jneh. 
0. 

.C00167 
.000333 
.  1 00500 
.000667 
.0008:« 
.00103:1 
. 001107 
.001200 
.001233 
,001267 
.  ooi:wo 
.001333 
.  001367 
.001400 
.  001433 
.  001467 
.008333 
.005533 
.006233 
.007700 
.008433 
.009500 
.010267 
.011667 
.012667 
.014133 
.015200 
.017000 
.018107 
.019600 
.020700 
.022800 
.026034 
.020000 
.033733 
.038833 
.043i33 
.031338 
.039867 
.071667 
.1000 
.1533 

Lich. 
0. 
0. 
0. 

Inelu 

Initialload. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  rupture. 

.00i'lC7     '    0. 

5  0(H) 

. 0OOIC7 
.000166 
.000200 
.000134 
.  000033 
.000033 
.  000034 

0. 
0. 
0. 
0. 



G.250 

7  500 

8.750 

9.0I>0 
{).23Q 
9.500 
9.750 
10,000 

.000033 
.000033 
.000034 
.000033 
.000033 
.  000034 

'of 

10.230 
10,500 
10.750 
11.000 

11.250 
11.500 

.001806 
.002200 
.000700 
. 001467 
.000733 
.  001067 
.000767 
. 001400 
.001000 
.001466 
.001067 
.  0018S0 
.001167 
.  001433 
.001100 
.001060 
.003433 
.003567 
.004133 
.005100 
.004900 
.007600 
.008034 
.  012300 
.028333 
.0533 

.001633 

.001633 

11,730 

12,000 
12.230 

12.500 
12,750 

.007467 

..  .     ...... 

.006834 

13,000 
13,230 

13.500 

13,750 
14.000 
14,230 

14,500 

14.750 
15k  000 

15,500 

16.000 

16.500 

17.000 

17.500 

18.000 

18,500 

19.000 

19.500 

10,800 

16^800 

General  summary. 

Tensile  strength  per  sqaaro  inch  of  original  section pounds..      79,200 

ElMtic  limit  per  snoare  inch  of  original  section do 44,000 

Elongation  per  iacn  after  rapture. inch..  0.2400 

Eloneation  per  inch  under  strain  at  elastic  limit do 001467 

Reduction  in  diameter  at  point  of  rapture do 174 

Scdaction  in  area  after  rupture,  per  centum  of  original  section 52.2 

Position  of  rupture ''.85  from  neck 

Chaiaeterof  broken  surface silky 

Ebngation  of  inch  sections ".  13,  ".18,  ".  41* 

S.  Ex.  36 3 
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TESTS   OF   IRON   AKD   STEEL. 
No.  749. 


Marks,  ^to 

Diameter,  '^564. 

Sectional  area,  .25. square  inch. 


Applied -loads. 


Total. 


I  Per  square 
i      iocli. 


Poundt. 
250 
1, 2r)0 
'2,  500 
3,750 
5.000 
G.  250 
7,500 
8.750 
P,000 
9,250 
D,  500 
»,750 
10,000 
10,250 
10,500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12. 250 
i-2.500 
12. 750 
13,000 
13, 250 
13.500 
13,750 
14, 000 
14, 250 
14. 500 
14.750 
15.000 
15,500 
16,000 
16,500 
17.000 
17. 500 
18,000 
18, 500 
19,000 
19,500 
19, 780 
17,300 


Poundg. 
l.OoO 
5.000 
10,000 
15,000 
20, 000 
25,000 
80,000 
.15, 000 
36,000 
37,000 
38.000 
39, 000 
40,000 
41, 000 
42, 000 
43,000 
44,000 
45, 000 
46, 000  * 
47, 000 
48, 000 
49,000 
50,000 
51,000 
52, 000 
53.000 
54,000 
55, 010 
56.000 
57,000 
58,000 
50, 000 
00,000 
62, 000 
04, 000 
(^,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
70,120 


EloDgation 
perlnch. 


Sacceasiyo 
eloDcation 
porinoh. 


Permanent 
set. 


Inch. 
0. 
.000167 


.000533 
.000700 
.000900 
. 001033 
.  001200 
.  001233 
.  0012C7 
.  001300 
.  001333 
.001067 
.  001400 
.001433 
.001467 
. 001533 
.  005487 
. 006400 
.  007067 
.  008267 
.  009207 
.010800 
.0113G7 
.  012333 
.013500 
.  014933 
.  016067 
.017467 
.018667 
. 020400 
.021533 
.023333 
.  026767 
.030400 
.  034333 
.040167 
.046333 
.  053000 
.002167 
.  075G67 
.1033 
.1633 


Inch. 
0. 

.000167 
.000166 
.000200 
. 000167 
.000200 
.  00013^ 
.000167 
. 000033 
.000034 
. 000033 
.000033 
.000034 
.000033 
.  000033 
.  000034 
.000060 
.  003934 
.000933 
.  000667 
.001200 
. OOICOO 
.001533 
.000587 
.000960 
.001167 
.001433 
. 001134 
.  0014C0 
.001200 
. 001733 
. 001133 
.001800 
.003434 
.  003633 
. 003933 
.005834 
. 006166 
.006667 
.009167 
. 013500 
.027633 
.0600 


Snccessive  | 

permanent ; 

set. 

1 


Bemarks. 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch.      I 
0.  Initial  load. 


.003700 


.008800 


.003700 


.005100 


Elastic  limit. 


Tensile  atrengtb. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..    79,120 

Slastic  limit  per  square  inch  of  original  section do —    44,000 

Elongation  per  inch  after  rupture inch..    0.2407 

Elongation  per  inch  under  strain  at  elastic  limit do 001533 

Keduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Poeition  of  rapture I'M  from  neck,  oblique 

Character  of  broken  surface silky 

Zlougation  of  inch  sections ".14,  ".23,  ".87* 


TESTS   OF   IRON  AND   STEEL. 

Tube  No.  5.— «''  Converted  Rifle. 
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Marks,  bt'i 

Diameter,  ".5M. 

Sectional  area,  .25  square  inch. 


No.  693. 


Applied  loftdft. 


TouL 


Per  aqnare 
inch. 


EloDgatioD 


per 


?;anon 
nob. 


250 
1.250 
2.500 
a.  750 
5.000 
0.250 
7,500 
8.750 
10.000 

10.250 

10.500     ' 

10,750 

11,OCO 

l),2j« 

11,500    • 

It,  750 

12.000 

12,250 

12.500 

12,7o0    . 

13.000 

13,250 

13,500 

13.750 

14.000 

14,250 

14,500 

14.730 

15.  WA 

l.\500 

1«,000 

lasoo 

17.000 
17,500    , 
ISwOOO 

ii>.500    : 

19.000  < 

19.500  , 
30,000 

lt*,400  i. 


Pound*. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
30.000 
35.000 
40.000 

41,000 

42.000 
43,000 
44.000 
45,000 
46,0G0 
47,000 
4t<,000 
49,000 
50,000 
51. 000 
52,000 
53,000 
54,000 
5S,0C0 
50,000 
57,000 
53,000 
50,000 
60,000 
02,000 
C4,000 
00,000 
08,000 
70.000 
72,000 
74.000 
70.000 
78,000 
80,000 


Inch. 
0. 

.000007 
.000200 
.000367 
.000533 
.000700 
.000807 
.001033 
.001233 
C  .001;M17 
[  .001767 
.002167 
.002500 
.003467 
.004533 
.006233 
.000633 
.007033 
.008833 
.010000 
.  010733 
.012000 
.013033 
.014067 
.015400 
.0166C0 
. 017500 
.010333 
.020500 
.022367 
.024033 
.028433 
.032400 
.036667 
.041667 
.  047333 
.055667 
.064167 
.078333 
.1100 


Saoeeesive 


Snccesslve 


•auocessiYO   "o^m.mtwtm.wt*^    ouuueawvo 

elonntion  t  P«"a«»ent  permanent 
perutcli.    I  !       sot. 


Remarks. 


Inch. 
0. 

.000067 
.  000133 
.000107 
. 000106 
. 000107 
.000167 
.000166 
.000200 


Inch. 


Inch. 

0. 


Initial  load. 


J 


I 


.003133    I      .003100    | 


.008207 


.  005134 


0. 
0. 

0.  ; ; 

0.  I ' 

0.  '• 

0.  ' ' 

.000033    '      .000033 
.  000134  >'                     "  ;  EUatic  limit. 

.0004005  

.000400 
.  000333 
.000067 
.001066 
.001700 
.000400 
.001300 
.000000 
.001167 
.000733 
.  001207 
.001033 
.001034 
.  001333 
.001200 
.000000 
.001833 
.001107 
.001867 
.0025C6 
.003500 
.003067 
.004267 
.005000 
.005666 
.008334 
.008500 
. 014166 
.031667 


.013333 


.005066 


.020100 


.006767 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eummary. 

Tensile  atren^rth  per  eqnare  inch  of  oricinal  section pounds..    80,000 

Sbstic  limit  per  Bonare inch  of  original  section do 40,000 

BongatSon per incn aflermptaro inch..    0.1400 

lanojcatlon  per  inch  under  strain  at  elastic  limit do 001233 

Bcdaction  in  dlaoieter  at  point  of  rapture do 074 

SednctioB  in  are*  after  rapture,  per  centnm  of  original  section 24.0 

Positioa  of  rapture ".70i^mneek 

Cksiacter  of  broken  snrfaco granular,  with  a  dull  spot  at  circumference,  cracks  opened  in  cylin- 
drical snr&ce  in  vielmty  of  fracture. 
Skngation  of  inch  sections ".  24*,  ".  11,  ".07 
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TESTS   OP   IRON   AND    STEEL 
No.  094. 


3Iark8,  bV?o 

Diameter,  ".504. 

Sectional  area,  .23  square  iucb. 


Applied  loadH. 


Total     *  ^*«^  siinarc 


I  e?mch     *^lo°eatioD  ^^^'.'^^^t  permanent, 
permcu.       ner  inch.  ■**• 


Pounds. 

250 

1,250 

2,600 

3,750 

9,000 

6,230 

7.500 

H.750 

0.000 

0,250 

0,500 

0,750 

1U,  000 

10, 250 

10,  SOU 

10,730 

11,000 

11,230 

11,500 

11,730 

12.000 

1J.250 

12,500 

12,750 

13,000 

13,230 

13,500 

13,750 

14,000 

14,250 

14, 500 

14, 750 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

10,000 

10.500 

10,790 

17,000 


Foundt. 

Inch. 

1,000 

0. 

r.,  000 

.000133 

10.000 

.000300 

15,000 

.  00043.4 

20,000  ' 

.000633 

23,000  ' 

.000733 

30.000  ' 

.000000 

33,000 

.  001067 

30,000 

.001100 

37.100 

.001133 

38,000 

.001107 

30,000 

.001200 

40,000  j 

.001233 

41,000 

.001267 

i-^OOO 

.001367 

43,000  1 

.001400 

44.000  1 

.002107 

45.000  ' 

.0C0333 

46,000  , 

.010000 

47,000  1 

.010267 

48,000  1 

.  011.'i07 

40,000  1 

.012667 

50.000  : 

.  014107 

51.000  1 

.015033 

52,000  1 

.  016267 

5  J,  000 

.  017107 

54,000  , 

.018833 

53,000  ' 

.020100 

56,000  ; 

.021400 

57,000 

.0226U0 

58,000  , 

.024333 

59.000  1 

.026000 

60,000  1 

.028567 

6i,000  ' 

.  031067 

C*,000  j 

.035500 

06,000 

. 040500 

68,000 

.045667 

70,000 

.052838 

72.000 

.060900 

74,000 

.071000 

76,000  j 

.0833 

78,000 

.1100 

70,100 

.1667 

per  inch. 


Inch. 
0. 


set. 


Remarks. 


0. 

.000133  [  0. 
.000107  0. 
.  000133  0. 
.000200  0. 
.  000100  0. 
.000107 
.  000167 
.000033 
.000033 
.000034 
.000033 


Inch. 


Inch. 


Initial  load. 


C00033    I      .000033 


. 000033 
.000034 
.000100 
.000083 
.000767 
.007166 
.000667 
.000267 
.001300 
. 001100 

.000033 

0.      1 

.007533  1   .007500 

.001300 
.000866 

.012200 

.004667 

.  00t'i34 

.000000 

.001666 

.001267 
.001300 

.017983 

.005733 

.001200 

.001733 

.001667 

.  002567 
.  003100 

.026000 

.008067 

.005000 

. 005167 



.007160 

.008067 

.010100 

.  0123 

.0267 

.0307 

Elaaticlimit. 


Tensile  strength. 

Load  at  time  of  raplme.; 


(reneral  summary. 

Spcciflo  gravity 7.8363 

uardnesH 12.78 

Tensile  strength  persqaaro  inch  of  original  section pounds..      70,  ICO 

JBlastio  limit  per  sonare  inch  of  original  section do —      43.000 

Elongation  per  incii  after  mptnro inch..       .2407 

Elongation  per  inch  nnder  strain  at  clastic  limit do C01400 

Bcdaction  in  diameter  at  point  of  rapture do 1C4 

Redaction  in  area  after  mptare,  per  centum  of  original  section 40.7 

Position  of  raptnre I'M  fh>mneck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".39*,  ".22,  'M3 


TESTS  OF  IRON  AND  STEEL. 
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No.  695. 


Marks,  BT?^M 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  load. 


Total. 


Pen 


230 
U250 
2.500 

3.750 

S,0OO 

<Kt>SO 

7.&00 

e,730 

9,000 

0,250 

9,500 

9.750 
10,  uoo 
10.250 
10.  M>0  , 
10.750 
11,000 
1I,2.W 
11,500 
U.750 
12,000 


I    12,250 


12,500 
12,750 
13,000 
13,23.) 
13.500 
13.750 
14,000 
14,250 
14.500 
14.730 
15.000 
15.50O 
10.000 
16,  500 
17.000 
l7,50O 
18,00O 
li^.SOO 
19.000 
19,500 
19.840 
,    16,90O 


Idcu 


1.000 

5.000 

]0.  000 

15,000 

:»o.ooo 

25.000 
30,000 

a.\ooo 

30.000 

37,OO0 
38,000 
30.000 
40,000 
41.000 
42,000 
4.T,OO0 
44.  COO 
43,  OOO 
4C.O00 
47,000 
48,000 
40,000 
50,000 
&1.  OOO 
52,  000 
53,000 
54.000 
55,000 
«5,O00 
r»7.  <KK) 
5«<.  000 

rio.ooo 

OO.OOiJ 
C2.  000 
C4.000 
60,000 
68,000 
70,000 
72,000 
74,000 
70,000 
7H.000 
79.300 


=;??sr  i'"--!"?  ''r^'"" 

*■  I  per  incD. 


Inch. 
0. 

.  000133 
.000333 
.0OO4S7 
.000633 
.000800 
.001000 
.  001133 
.001200 
.00123:1 
.001267 
.001367 
.  001467 
.Oai033 
.005000 
.OUGOOO 
.(H)Gg3:i 
.007800 
.008700 
.009:H{7 
.011007 
.  012100 
.  0132.33 
.  01393 1 
.015333 
.  0IA40U 
.  017767 
.010000 
.  020333 
.021667 
.02333:] 
.023033 
.  026667 
.030167 
.  034000 
.038500 
.044000 
.a'ilSOO 
.  057667 
.068333 
.(182107 
.1067 
.1C67 


SocceMire 

permaoent 

•et. 


Bemarlu. 


I 


Inch. 


0. 


.000033 


Inch.  ' 
0.  I  loitlftlload. 
.000133 
.000200 
.K00134 
.000106 
.000167 
.00<>200 
.000133 

.000067   ! 

.0IHWJ3   ' 

.OOoai4  ■  Elnatic  limit. 

.OOOUK)  , 

000207  1   .000200 


Inch. 

0. 

0. 

.000033 
.J0OOO33 
.1100033 
.000033 
.000067 
.000067 


.000034 


.  oooion 

I  .  002466 
!  .  00)007 
,   .  UOIOOO 

.  (woexi 

.000967 
.000900 
.000867  ; 
.  0013(*0 

.  uoio3:t 

.001133 
.004.700  I 
.001404)  ' 

1   .001067 

I   .001367  ; 

'   .<n)1233  . 

!  .00133:) 
.001334 
.001666 
.(H>I700 
.  001C34 
.003500  ; 

.   .003833  I 

I  .001500  ; 

. 005500 
.  007.7)0 
.  000167 
.010000 
.013834  . 
.024533 
.0600 


.006233  I   .C05966 


:r 


. 011400 


.005107 


.016800 


.005400 


.024333 


.007533 


TcDHilo  Htresfctli. 
Load  at  time  of  rupture. 


iitneral  summanj. 

Tensile  atrcDfflli  i>cr«quar©  inch  of  01  ipinalBection pounds..      TO.acO 

ElMrtio  limit  per  miuaro  inch  of  orijfinal section do —      38,000 

KUmmtion  per  inch  after  rupture inch..      0.27«7 

Eloncalion  per  inch  under  stniiD  at  elast ie  limit do 001267 

Ileduction  in  diameter  at  point  of  rupture do 164 

Beduction  in  area  after  rupture,  per  centum  of  oripnal  section 4a7 

Position  of  mpturo at  middle  of  atem 

Character  of  broken  surface ; silky 

£lo«sation  of  Inch  BCctions ".17, ".47*.  ".!• 
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TESTS   OF  IRON  AND   STEEL. 


Marks,  m^t'i 
Diameter,  '^5G4. 


No.  G96. 


jjiameier,  ".ou4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EIoDfiatioD 
per  Inch. 

Snccessive 
elonj^ation 
per  inch. 

Permanent 
set 

Snccessivo 

permanent 

set. 

Remarks. 

TotAl. 

Per  Bqaaro 
inch. 

Pounds. 
250 
1.250 
2,500 
3,750 
5,000 
e,250 
7,500 
8,750 
10,000 
10, 250 
10,500 
10.750 
11.000 
11.250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
19,690 
16,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51.000 
62,000 
53.0C0 
54.000 
&5,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
7'4,000 
76,000 
78,000 
78,760 

Inch. 
0. 

.000067 
.000167 
.000333 
.000500 
.000607 
.000833 
.001000 
.001167 
.001167 
.001200 
.001233 
.001267 
.001300 
.009433 
.010033 
.011267 
.012167 
.013700 
.014333 
.015667 
.016933 
.018667 
.010600 
.  021333 
.022700 
.024167 
.026000 
.027667 
.031867' 
.036000 
.040500 
.045833 
.058500 
.061367 
.072667 
.087667 
.1267 
.1800 

Inch, 

0. 

.000067 
.000100 
.000160  . 
.000167 
.000167 
.000166 
.000167 
.000167 

0. 

.000033 
.000033 
.000034 
.000033 
.008133 
.000600 
.001234 
.000900 
.001533 
.000633 
.001334 
.001266 
. 001734 
.001133 
.001533 
.001367 
.001467 
.001833 
.001667 
.003700 
.004633 
.004500 
.005333 
.007667 
.007867 
.  011300 
.015000 
.039033 
.0533 

Inch. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  sti^ngth. 
Load  at  time  of  rapture. 

0. 
0. 
0. 
0. 
0. 
0. 





0. 

1 

.011800 

.0U800 

.017667 

.005667 

.025267 

.007600 

J 

General  summary. 

Teneile  strength  per  sqnare  inch  of  ori^nal  flection ponnds..      78,760 

Slaetio  limit  per  square  inch  of  original  section do 45,000 

XkmjKation  per  inch  after  rupture inch..      0.2067 

.Bongation  per  inch  under  strain  at  clastic  limit do 001300 

Siedaction  in  diameter  at  point  of  rupture do IGi 

Beduction  In  area  after  rupture,  per  centum  of  original  section 49.7 

Bseition  of  rupture 'M  from  middle  of  stem 

Character  of  broken  surface silky 

Bflngation  of  inch  sections ".22,  ".46*.  ".2*1 


Marks,  IS, 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


TESTS   OF   IKON   AND   STEEL. 

Tube  No.  5.-8"  Converted  Rifle. 
No.  693. 
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;ation 


per  inch. 


!  F»umdf. 

230 

I       1,250 

'  2.500 
I  3.750 
>       5.000 

6,eso 

7.500 
I  8.750 
'  10.000 

.  10,230 

I  10.500 
10,750 
t  11,000 
1I,2J0 
I  11,500 
I  11,750 
'     12.000 

'  12,500 
'  I2,7C'0 
13.000 
33,250 
I  13.500 
,  13,750 
14,000 
14.2o0 
14,500 
14,730 
15.000 
1.-,  500 
16.000 
IfiLSOO 
17.000 
17,500 
18.000 
1^1,500 
19,000 
19.500 
20,000 
li*,400 


Pottndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
.10.000 
35.000 
40,000 

41,000 

42.000 
43,000 
44,000 
45.000 
46,0CO 
47.000 
48,000 
49,000 
GO,  000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57.000 
53,000 
50,000 
00,000 
02,000 
G4,000 
60,000 
08,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 


I    0. 


Inch. 


SaeceMive  j 
eloneatioD ' 
per  inch.    | 


Permanent 


.000007  , 
.000200 
.000367 
.000533 

.000700  ' 

.000867  , 

.001033  ' 

.001233  ■ 
.001307 
.001767 
.002167 
.002500 

.003467  i 
.004533 

.006233  i 

.000633  i 

.007933  t 

.008833  I 
.010000 

.010733  I 

.012000  » 
.013033 

.014067  , 

.015400  I 
.0166C0 

.017500  ' 

.010333  ' 

.020500  i 

.022367  I 

.024033  ' 

.028433  I 

.032400  ' 

.036667  ! 

.041667  t 

.047333  I 

.055667  I 

.064167  : 

.078333  I 

.1100  I 


Snccessive 

permanent 

set. 


Remarks. 


I 
Inch.  I 
0.  I  0. 
.000067  0. 
.000133  I  0. 
.C001C7  '  0. 
.000160 
. 000167 
.000167 
.000106 
.0002C0 
.000134) 
.000400  5 
.000400 
.000.'I33 
.000967 
.001006 
.001700 
.000400 
.  001300 
.000900 
.  001167 
.000733 
.001267 
.001033 
.001034 
.001333  I 
.001200  , 
.000900 
.001833  I 
.001167 
.001867  I 
.002dC6 
.003500  I 
.003967 
.004267 
.005000 
.005666 
.008334 
.008500 
.014166 
.031667 


Inch. 


Inch, 


Initialload. 


000033 


.000033 


I 


Elastic  limit. 


003133 


.003100 


r 


.008267 


. C05134 


.013333 


.005066 


.020100  I   .006767 


I 


I 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary, 

Teaaile  iitren;;th  per  eqnare  inch  of  original  section poands..    80,000 

Bascfclimitpersonare  inch  of  original  section do 40,000 

BoDffBtion  per  inch  after  mptnro inch..    0.1460 

KbosatioB  per  inch  under  strain  at  elastic  limit do 001233 

£^oeCloa  in  dimueter  at  point  of  mptnre do 074 

JMoctioD  in  area  after  mptnre.  per  centum  of  original  section 24.6 

Pflijtjbo  of  mptare ".70  ftiom  neck 

Cftincter  of  tyroken  surface granular,  with  a  dull  spot  at  circnmference,  cracks  opened  in  cylin- 
drical sorfsce  in  violmty  of  fracture. 
tiMgttkmaf  tech  sections ".  24*, 'Ml,  ".07 
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TESTS   OP   IRON   AND    STEEL. 


1^0.  098. 


Marks,  m  t«  m 

Diameter,  ".564. 

Sectional  area,  .25  square  ineb. 


Applied  loads. 

—    — |£lon;ratio 


Total. 


!  Per  square;  P^^^^^^- 


I  Pounds. 

250 

1.250 

2,500 

3,750 

5,000 

fl,230 

7,500 

1      3.750 

'    10,000 

;    10.250 

10, 500 

10, 750 

11.000 

11,250 

11,500 

11.750 

12.000 

12,250 

12.500 

12, 750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

14.500 

14.750 

15.000 

15,500 

16.000 

10.500 

17, 000 

17,500 

,     18,000 

18,  5C0 

,     10.000 

I     19,500 

[     19,  C60 

i     17,200 


iDcb. 


Successive 
elongation 
per  inch. 


Poundt. 
1.000 
5.000 
10,000 
15,000 
20. 000 
25, 000 
30,000 
35,000 
40,000 
41,000 
42,  OOO 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
51.000 
52,  COO 
.'>3, 000 
54, 000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60,000 
02, 000 
64.000 
66,000 
08,000 
70,000 
72,000 
74,0(0 
76,000 
78,  COO 

70,640 


Inch. 

0. 

.000067 
.  000233 
.000400 
.000567 
.  00U73:) 
.000900 
.  00l(i07 
.  001233 
.  001267 
.001300 
.  001333 
. 001400 
.  001433 
.009200 
.010500 
.011000 
.011633 
.013000 
.  OI40u7 
.  015233 
.  016333 
.017500 
.018833 
.  020333 
.  021307 
.  023333 
.  024667 
.  026667 
.  030167 
.  034000 
.  038733 
.  044667 
.  050333 
. 057167 
.  007833 
.081667 
.1CG7 

C.l:iOO 

).1533 


Permanent 
set. 


Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000106 
.000167 
.000IC7 
.  OOiilOO 
.000034 
.000033 
.000033 
.000067 
.000033 
.  007767 
.  001300 
.  000500 
.000633 
.001367 
.001067 
.001166 
.001100 
.001167  i 
.001333 
.001500 
.  001034 
.001066 
.001334 
.002000 
.003500 
.003833 
.  004733 
. 005934 
.005666 

.ooeait 

.  010606 
.  013^34 
.025033 
.  0233 
.  0233 


Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


I      . 011067 


Sncceesiro 

permanent 

sot. 


Remarks. 


IneJi.      I 


Initial  load. 


.000033    I  Elastic  limit. 


:i 


.0U034 


1 

.016067  1   .005600 

.024167  ;   .007500 

i::::::::;:::::::;:::::: 

t 

1 

1 

:::::::::::|:::::::::::: 

1 ' 

Tensile  strength. 
Load  attimeof  niptai^. 


General  summary. 

Tensile  strength  per  ftqaare  inch  of  oi1sinaI»ection  poonds..  78  640 

£laHt ic  limit  per  snaait*  inch  of  original  section. do  45*000 

Elongation  per  inch  after  rupture .....iucli!.  r»  2438 

mongationi>er  inch  under  strain  at  clastic  limit do  001433 

Heduction in  diameteratiwint  of  rupture do. I."  *       184 

Reduction  in  area  after  rupture,  per  centnm  of  origmal  section "  S4  A 

Position  of  inipture "*'* 85  from  neck 

g}>f™^j5''*"fl».™H*"*"r*^*^'' aiiky.'cnpshspedend 

l<(ongatioii  of  inch  sections    ....".42*.  "Tie  "J8 


8 '  C€mi^er'^ecl.  J^^-/*le 


-^T^eec/L. 


SEx  36491 


TESTS   OF   IBON  AND   STEEL. 
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Marks,  b*t/i 


No.  787. 


Diameter,  '^564. 

S^tional  area,  .25  square  inch. 


AppUed  IomU. 

EIongatloB 
per  inch. 

Successive 
elongation 
per  Inch. 

Permanent 
set. 

Sncceaaire 

permanent 

set. 

1 

Total 

Persqaare 

Remarks.              ' 

Poundt. 
250 
1,250 

Pounds. 
1,000    . 
5.004) 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36.000 
37.000 
38.000 
39,000 

•        40,000 
41,0U0 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 

,        49.000 

>        50,000 

,        61.000 
52,000 

!        53.000 

i        54,000 
55,000 

'        56,000 
67.000 
58,000 
69, 000 
60,000 

,        62,000 
64.000 
66,000 

'        08.000 
70,000 
72,000 
74,000 
76,000 
78,000 

1        80,000 
82.000 
82,960 

Inch. 

0. 

.000133 
.000300 
.000407 
.000633 
.000707 
.000933 

.    .001067 
.001100 
.001133 
.001200 
.001233 
.001207 
.001300 
.001333 
.001307 
.001400 
.002367 
.  003567 
.004300 
.005300 
.006233 
.  00/167 
.008000 
.009000 
.000933 
.011267 
.012333 
.013307 
.014300 
.015033 
.  016700 
.018267 
.020967 
.024000 
.027200 
.030667 
.034267 
.038967 
.044667 
.050933 
.060000 
.069607 
.0033 
.1600 

Inch. 
0. 

.000133 
.000107 
.000167 
.000106 
.000134 
.000166 
.000134 
.000033 
.000033 
.000067 
.000033 
. 000034 
.000033 
.000033 
.000034 
.000033 
.0009^7 
.001200 
.000733 
.001000 
.000933 
.000934 
.000833 
.001000 
.000933 
.001334 
.001066 
.001034 
.000933 
.001333 
.001067 
.001567 
.002700 
.003033 
.003200 

.003600 
.  004700 
.005700 
.006266 
.C09067 
.009667 
.023033 
.0667 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

iMh. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  raptnre. 

* 

2,500 

3,750 

5.000 

6.250 

7,500 

8.750 

9.000 

9,250 

9,500 

9,750 



10.000 

6. 

10.250 

10.500 

10,750 
11,000 

11,250 
11,500 

.000933 

.« 

• 

.00Q933 

11,750 

12.000 

12.2&I 
12.500 
12,750 

""."005367** 

"".'ooiisi" 

13,000 



..,, ,. 

13,250 



13,500 

13,750 
14,000 

14;2.V> 

14,500 

' 

" 

14,750 

15,000 



15,500 

16.000 

16,500 

!    17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 
20,500 
20,740 
18,500 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      82,900 

Elastic  limit  per  square  inch  of  original  section do 44.000 

Elongation  per  inch  after  rupture inch..      0.1667 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Hedaction  in  diameter  At  point  of  rapture do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.4 

Position  of  rupture ".4fromneck 

Character  of  broken  surface granular;  dull  spot  nt  circumference 

Elongation  cf  inch  sections ".3l*,  ".10,  ".09 
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TESTS   OP   IRON   AND   STEEL 


No.  788. 


Marks,  b«tTi 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loaiU. 

1 

1 

SacceBsive 

•%-  _ 

Saccesftive 

T^»..i       Per  square 

^pe?fBrir  1  «^-?2r  f  T^t"^"^ 

1 

permanent               Kemarks. 
Bet.        ! 

;  Poundti.  ,    Poundi. 

1         250             1, 000 

1      l.!»50              5,000 

2,500            10.000 

Inch. 
0. 
.000133 
.  000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.  001100 
.  001133 
.001167 
.001233 
. 001267 
.001300 
.001383 
. 001367 
. 001400 
.003600 
.005367 
.006833 
.  007733 
.008667 
.010000 

nifU5)9 

Inch.            Inch 
0.                   0. 
.  000133        0. 
.000134    >    0. 
.  000166    1    0. 
.000167         0. 
.000167     1    0. 
.C00166     1     0. 
.  000167         0. 

Inch. 
0. 

Initialload. 

'      3  750 

15,000 
20,000 
25.000 
30.000 
35.000 
86,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 

5^000 

0.250 
7,500 
8.760 
0.000 
0,250 
0.500 
0.760 
10,000 
10.250 
10,500 
10,750 
11.000 
11.250 
11,600 
11,750 
12,000 
12,250 
12, 500 
12,750 
13,000 
13.250 
13.600 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
16.000 
10.500 
17,000 
17,500 
18.000 
18,500 
IK  000 
10,500 
20,000 
20,310 
17,000 



0. 

. 000033 
.000034 
.000066 
.000034 
.000<i33 
.0000.33 
.000034 

0. 

.Qowm 

.002100 

.001867 

.(K)1566 

.000600 

.00U034 

.001333 

.000433 

.001200 

.000067 

.001367 

.001100 

.  001433 

.  001167 

.001666 

.001100 

.001567 

.008267 

.003400 

.004166 

.004367 

.004067 

.006233 

.007600 

.000333 

.011367 

.0366 

.0534 

Elastic  limit. 

.602633 
.  JC. 

.002033 

.007067 

.005034 

52, 000  ;     ■  oTT^ 

53,000 

54,000 

55,000 

56,000 

57.000 

58,000 

50.000 

60,000 

62.000 

64,000 

66.000 

68,000   • 

70,000 

72.000 

74,000 

76,000 

78.000 

80.000 

81.240 

.012600 
.013087 
.015067 
.016500 
.017667 
.010333 
.020433 
.022000 
.025267 
.028667 

.037200 

.042167 

.048400 

.056000 

.065333 

.0767 

.1033 

.1567 



Tensile  strength. 
Load  At  time  of  rnptnre. 



General  aummary. 

Tensile  strength  per  sqaore  inch  of  orisinal section pounds..    81,240 

Elastic  limit  per  square  inch  of  originaTsection do 44,000 

Elongation  per  incn  after  rupture inch..    0.2300 

Elongatiou  per  inch  under  strain  at  elastic  limit do 001400 

Bcduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".55  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*,  'M5,  ".16 


TESTS   OP   IRON   AND   STBBL 
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No.  789. 
Marks,  b^^'q 
Diameter,  ".564. 
Sectional  area,  .25  sqaace  iuch. 


Applied  loads. 


Total. 


I  Per  aqoare 
inca. 


Successive  ■p„,^i„«„* ,  Successive 
elonpatlon   ^*™°*'''*  ponnanent 


set. 


Hemarks. 


General  summary. 

Tensfle  strength  per  square  inch  of  orifflnal  section pounds..    80,560 

Elastic  limit  per  square  inch  of  originslsection do 40,000 

EloBgntioin  per  inch  after  rupture inch..    0.2367 

EloDipition  per  inch  under  strain  at  elastic  limit do 001233 

Seduction  in  diameter  at  point  of  rupture do .154 

Seduction  in  are*  after  rupture,  percentnmof  original  section 47.2 

Fssition  of  mptnre 1".  2  from  neck 

Chancter  of  OToken  surface silkv 

Ekmgation  of  inch  sections ".34*,  ".25,  ".12 
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TESTS    OF    IRON   AND    STEEL. 

Tube  Xo.  C— S"  Converted  Rifle. 
No.  652. 


Marks,  jj^tTI 

Diameter,  ''.5G4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToMl.      '•"i^X"' 


per  men.      perjnch.  **^'-  wi. 


Remaika. 


Poundg. 

•J50 

1,250 

t?.  500 

3,750 

5,000 

0,230 

7,500 

7.750 

8.000 

8,250 

8,500 

8,750 

U,000 

D.250 

0,500 

0,7oO 

10,000 

]o,2J0 

10.600 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

10.000 

lU,  5UU 

17,000 

17,500 

18.000 

18,500 

18,000 

17,000 


Pound$. 
1.000 
5,000 
10.000 
15,000 
20,000 
25, 000 
30.000 
31,000 
32. 000 
33,000 
34,000 
35.000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
53.000 
54.000 
55.000 
56.000 
57,000 
58,000 
59,000 
60.000 
02,000 
04,000 
66,000 
68,000 
70,000 
72.000 
74,000 
74,400 


Inch, 
0. 

.000207 
.000467 
.000633 
.000767 
.OOOiOS 
.001133 
. 001133 
.  001167 
.001200 
. 00>233 
.001207 
.001333 
.  001400 
.001600 
.002400 
.004307 
.004833 
.  005767 
.006400 
.007600 
.0063G7 
.010267 
. 010733 
.  OIKOO 
.012067 
.014100 
.015667 
.016667 
.017600 
.019000 
.020400 
.022667 
.  023733 
.025500 
.  027000 
.029000 
.033333 
.  037667 
.042733 
.048633 
.056667 
.067000 
.082100 
.1000 


Inch. 
0. 

.000267  i 

.000200  ■ 

.000IC6  I 

.000134  I 

.000160  ! 

.000200  ! 

a 

.000034 

.000033 

.000033 

.000034 

.000066 

.000067 

.000200 

.000600 

.001967  I 

.000460  , 

.0009.34 

.000633  ' 

.00)200  I 

.000767  I 

.001000 

.000466  ' 

.000967  I 

.000967  ' 

.001433  I 

.001567  ' 

.001000  , 

.000933 

.001400  . 

.001400 

.002207 

.001066 

.001767 

.001500 

.002000 

.004333 

.  004334 

.005066 

.006100 

.007834 

. 010333 

.  015100 

.0179 


Inch. 
0. 

.000067 
. 000007 
.000067 
.000067 
.000100 


.000100  I  0. 


Inch. 
0. 

.000067 
0.  ♦ 
0. 

c. 

.000033 


Initial  load. 


, 

:::::::::::;i::::::::  ■■ 

"'.'oooioo** 

"6." 



.002900 

.002800 

.006667 
..  . 

.003767 



.  012300 

.005633 

1 

1 



1 

'  Elaatic  ilmit. 


Tensile  strength. 

Load  at  time  of  rapture. 


(ieneral  summary. 

Specific  Kravitj' 7.8571 

Hardness 13.40 

Tensile  stren^h  per  square  inch  of  original  section pounds.        74,400 

Elasticlimit  per  square  inch  of  oii^nal  section do  ...      37,000 

fjongation  per  inch  after  rnpcnre inch..      0.1100 
lon;;ation  per  inch  under  strain  at  elastic  limit do  .  001400 

Reduction  in  diameter  at  point  of  rupture do 044 

Reduction  in  area  after  rapture,  per  centum  of  ori;;inal  section « .         15. 0 

Position  of  rupture ".35  from  raidllo  of  stem 

[circumlerenco 

Character  of  broken  surface granular;  radiating  from  a  defective  spot  in  the  metal  at  the 

Elongation  of  Inch  sections ".10,  ".13*.  .10 


TESTS   OF   IRON   AND   STEEL. 
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No.  G53. 


Marks,  nxt'o 

Diameter,  ".664. 

Sectional  area,  .25  square  iucli. 


Applied  loads. 


Total. 


I  PerAmore  | 
incu 


Pound*. 
250 
1,230 
2.500 
.3,  T.'iO 
ii.0OO 
0,2JO 
7,500 
7,750 
8,000 
8,250 
H.500 
8,7J0 
!».00U 

0, 2:0 

0,500 
9,750 
10,000 
]0,2G0 
10.500 
]».  750 
11,0C0 
11,250 
ll.SOO 
11,750 
12, 000 
12,230 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
]4,2S0 
14.500 
14,730 
15,000 
15^500 
10,000 
1G.500 
17,000 
17,500 
ia.000 
18.500 
19,000 
19,500 
19.SO0 
17,200 


!  Eltm^'ation  ?°ccewh.D  ]  permanent  1 2?rm!!!!in? ' 
!   per  inch.     ^J^J^Si^J?"  j        »ot.         Permanent , 


Eemarka. 


Po*And». 
],U00 
5,000 
10,000 
15.000 
20,000 
25,  COO 
3t».  000 
!<1.000 
82.0C0 
33,000 
34.  C0«» 
;i5,0€0 
30,000 
37,000 
38.000 
30,000 
40,000 
41,000 
4A000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.  COO 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
50,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
78.240 


Inch. 
0. 

.O0OIG7 
.000333 
.  000407 
.0000U7 
.COOSOO 
.  COIOOO 
.  001000 
.00 1033 
.  001067 
.001133 
.001167 
.  001200 
.  001267 
.001400 
.001800 
.002600 
.CC.T30O 
.f(r42C7 
.004000 
.005067 
.006667 
.007833 
.  C08667 
.009833 
.010667 
.012333 
.013333 
.014333 
.015333 
.016000 
.  018107 
.010567 
.020733 
.022600 
.024067 
.026033 
.030600 
.033167 
.038233 
.044000 
.051167 
.058Q0O 
.060167 
.0867 
.1200 
.1467 


Inch, 

0. 

.C001C7 
.  000 ICO 
.  000134 
.  000200 
.  000133 
.  000200 

0. 

.000033 
.0G0031 
.00OG6O 
.000034 
.  000033 
.0COG67 
.000133 
.000400 


Inch> 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.  OJ0700 

.C00067 

.000633 

.  000767 

.001000 

.(0I1C6 

.000834 

.001166 

.000834 

. 101666 

.001000 

.001000 

.  001000 

.001567 

.  001267 

.001400 

.001166 

.001867 

.001467 

.001066 

.004567 

.002567 

.005066 

.  005767 

.007107 

.007766 

.010234 

. 017533 

.0333 

.0207 


Inch. 


Initialload. 


1 

0. 

".001306" 

""."ooiioo" 

1 

1 

.005100 


.  010467 


.005367 


SUsUo  limit 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary. 


TcDatlo  strength  per  square  inch  of  orijzinal  section pounds. 

Elaatio  limit  per  sonaro  inch  of  original  section ^®v* 


78, 240 
37,000 

^tion  per  inch  after  mpturo : inch..        0.2100 

SloDgation  per  inch  under  strain  at  elasticlimit do 001267 

Cednet ion  in  diameter  at  point  of  rupture do  ...  .  164 

ICednetion  in  area  after  mptare,  percentumof  original  section 40.7 

Position  of  mptare ''.20  from  middle  of  stem 

Cfaaracterof  broken  surface silky 

Etongatlon  of  inch  nect  ions ".10.  ".80*,  ".14 
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TESTS    OP   IRON   AND   STEEL, 


No.  654. 


Marks,  btsM 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Per  square 


I     Total    i^Y^^' 


Pounds. 
250 
1,250 
2.  SCO 
3,750 
.^000 
6, 230 
7,500 
7,750 
8.000 
8,250 
8, 500 
8,750 
0.000 
0. 250 
0,500 
U,  750 
10,000 
10,  250 
10,  SCO 
10,  750 
11,0C0 
11,250 
H,500 
11,750 
12,000 
12, 250 
12,500 
12,750 
13, 000 
13. 250 
13, 500 
13, 750 
14,000 
U,  250 
14,500 
14, 750 
15,000 
15,500 
16.000 
10,600 
17,000 
17.500 
18,000 
18.500 
18,520 
13,200 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
HO,  000 
31,000 
30, 000 
33,000 
34,000 
35,000 
30,000 
37, 000 
38, 000 
30, 000 
40, 000 
41,000 
42, 000 
43,000 
44, 000 
45,000 
40,000 
47,000 
4S,  000 
40, 000 
50, 000 
51, 000 
52, 000 
5.3,  OOu 
54,000 
55, 000 
50. 000 
57, 000 
58,000 
vO.OOO 
60,000 
62,000 
64,000 
6A,000 
68,000 
70,000 
72,000 
74,000 
74, 080 


Elonf^atioD 
per  inch. 


Inch. 
0. 

.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.  001133 
.  001167 
.  001200 
.  001233 
.001300 
.  001367 
.001433 
.  001733 
.002100 
.003267 
.006133 
.  007100 
.008067 
.009267 
.  010367 
.011033 
.  011733 
.01H833 
.  014700 
.  010007 
.017000 
. 018333 
020000 
.021567 
.022900 
.  IJ24700 
. 026333 
.  028507 
.  029833 
.  f.32067 
.  036933 
. 041333 
.  047500 
.036333 
.066167 
.078467 
.1067 
.  1267 


Successive 
eloDffatlon 
perlnch. 


Permanent 
sot. 


Inch. 
0. 

.000267 
.0001C6 
.  0001G7 
.  000167 
.000160 
.000167 
.000033 
.000031 
.0000.33 
.000033 
.000067 
.000067 
.000066 
.000300 
. 000367 
. 001167 
.00286b 
.000967 
.000067 
.  001200 
.001100  , 
.  000660  I 
.  000700 
.  0'2100 
. 000807 
.001307 
. 000933 
.001333 
.  001C07  I 
.001567 
.001.333 
.001800 
.  001633 
. 002234 
.001260  ! 
.  00 »234 
.004666 
.  00^00 
.006167  . 
.008833  I 
.009834 
. 012300 
.  028233 
.0200 


Inch. 


.000033 

.orj 


.000033 
.000067 
. 000100 


Saocessiye 

permanent 

set. 


Inch, 
0. 

.000033 
0. 
0. 
0. 

.000034 


1 

1 
'•• 

.  oooiss   .  660633 

:::::::::::. i;::::::::::: 

1 

1 

.662067  j  .661^ 

.008600  ,   .006533 

1 

1 

.013767  1   .005167 

1 

j 

1 

1 

• 1 



Hemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  mptnro. 


General  summarif. 

Tensile  stren^h  per  square  inch  of  original  section pounds. 

Elasticlimitpersnuaro  inch  of  original  section do 

inclif-' 


Elongation  i>er  inch  after  rupture Inch 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do... 

Bedootion  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface silky,  spot  of  light  colored  metal  at  the  center 

Elongation  of  inch  sections ".23*,  ".10.  ".10 


74,080 

87,000 

0.1433 

.001438 

.114 

8a4 
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No.  C55. 


Marks,  ^^V/i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


ToUl. 


I  Per  aqnare 
inch. 


L 


2S0 
1,2.-0 
3.500 
3,750 
5.000 
6.250 
7,500 
7.750 
8,000 
?,250 
KTiOO 
8,730 
a  000 
0.250 
0.500 
0.750 
10.000 
10,250 
10.500 
10,750 
11,000 
31,230 
11.500 
11,7jO 
12.000 
12.250 
li',  500 
12.750 
13,  COO 
13,250 
1»,500 
13,750 
14,000 
14.250 
I  14.500 
14.750 
I  15.000 
I  15,500 
I  16,000 
10.500 
17.000 
17,500 
1R,000 
18,ft00 
10^000 
19.500 
20,000 
20,400 
17«000 


Elongation 
per  inch. 


PoundM, 
1.000 
5,000 
lO.WH) 
15,000 
20.000 
25,000 
30.000 
31,000 
:P2, 000 
33,  COO 
34.000 
35,000 
30.000 
J7.000 
.3A.000 
39,000 
40,000 
41,000 
42.UO0 
43,000 
44,000 
4.^000 
40.000 
47,000 
4)>.000 
49,000 
541,000 
51,000 
52,000 
53. 000 
5t,000 
55,000 
56.000 
57.000 
5R,000 
59,000 
60,000 
02,000 
64.000 
06.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80.000 
81,000 


Inch. 
0. 

.000333 
.000467 
.000633 
.000707 
.000033 
.001100 
.001133 
.  0011G7 
.001200 
.001233 
.  001207 
.001300 
.  0013;<3 
.001307 
. 0014U0 
.  001433 
.001600 
.  001033 
.002107 
.003500 
.005207 
.00CC07 
.007067 
.007533 
.008607 
.  010700 
.011367 
.012267 
.  0131G7 
.  014700 
.015067 
.  017067 
.  C18033 
.  010733 
.020700 
.022267 
.025500 
.028607 
.082700 
.0^6833 
.042733 
.048167 
.055100 
.064400 
.078667 
.0867 
.1633 


Sncceaaive 
elongation 
per  inch. 


Inch. 

0. 

.000333 
.000134 
.000106 
.000134 
.000166 
.000107 
.000033 
.000034 
.000033 
.000034 
.000034 
. 000033 
. 000033 
.OOC034 
.000033 
.000033 
.000107 
.000333 
.000231 
.00i:»3 
.001767 
. 001400 
.000400 
.000406 
.001134 
.002033 
.000607 
.000900 
.000900 
.001533 
.C00067 
.  001400 
.000066 
.001700 
.000067 
.001567 
.003233 
.003167 
.004033 
.004133 
.005000 
.005434 
.006033 
.009800 
.014267 
.008033 
.0766 


Permanent 
set. 


Inch, 

0. 

0. 

0. 

0. 

0. 
.000033 
.000033 


I 


SocceaaiTe 

permanent 

set. 


Inch, 


.000067 


.000033 


.000034 


.000067 


.003600 


.008767 


.003533 


.005167 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


General  aummary, 

SpecUlo  leravitj 7.8571 

Hazdaeas 14.12 

Teaailoatreneth  per  aqoare  inch  of  original  section ponnds..       81,600 

Elaatic limit  per  Moare  inch  of  original  section do 40,000 

UongatloB  per  inch  after  mptare Inch..       0.2783 

BoBgation  per  inch  onder  strain  at  elastic  limit do 00143S 

Bednetion  in  diameter  at  point  of  mpture do —  .174 

Bedoctlon  in  area  after  ruptnre,  per  centnm  of  original  section 53.2 

Pteitkmofmptare ".9  from  neck 

Charaeterof  hrokensorfiice silky 

*~  ■   I  of  inch  sections ".41*  ".21,  ".2C 
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No.  056. 


Marks,  ^8T«^ 


Diameter,  '^564. 

Sectional  area,  .25  square  iucb. 


Ai>plied  load.H.  ,  ! 


Pounds. 

2.»0 

1.230 

2,  .WO 

3, 750 

S  000 

0.250 

<,5<>0 

7.  7:<) 

KOOO 

8.250 

H,  .500 

8,750 

9.000 

0,250 

0,  .'UIO 

0, 750 

10.000 

10, 250 

10.500 

10,730 

11,000 

11,250 

11,500 

11,750 

12,  OTO 

12,250 

12.500 

12.750 

13,000 

13, 250 

13,500 

13,750 

14,000 

14.250 

K.JHM) 

14.753 

15,000 

15.500 

10,000 

16.500 

17.000 

17.500 

18,000 

18,500 

19.000 

10,500 

10,700 

17,200 


Sacceftsive 

permanent 

set. 


Kemarks. 


rottndt. 
1.000 
.\000 

Inch. 
0. 
.  000333 
.000467 
.O0OG33 
.(K)0800 
.001000 
.001133 
.001167 
.001200 
. 001200 
.001233 
.001267 
.  001300 
.001333 
.001367 
.  001400 
.  O01.'i33 
.001700 
.002.13:1 
.001067 
.000333 
.008467 
.009000 
.009367 
.  010233 
.  011067 
.0183.^3 
. 013833 
.  014700 
.01^033 
.017433 
.019000 
.020100 
. 0J2767 
.023733 
.024400 
.026933 
.031100 
.OU500    i 
.088.'H>0 
.043500 
.050933 
.059000 
.008067 
.083100 
.1167 
.1633 

Inch. 

0. 
.  000333 
.000134 
.000160 
.000107 
.000200 
.000133 
.  1-00034 
.000033 

0. 
.000033 
.000034 
.000033 
.000033 
.(i00C3t 

Inch. 
0. 

Inch. 

0. 

Initial  load. 

10.000 

0. 
0. 
0. 
0. 
0. 

15,000 

20,000 



25, 000 

30,000 
31,000 



;>i.ooo 

.::.:::::::t:::;:   ::: 

33,000 
34.000 

H3, 000 

0. 

36,000 

37,000 

i   '" 

38.000 

39,000 
40,000 
41,000 

.000033 

,.;.*.'!.'!..*:.'.* 

Elastic  limit. 

.000133 
.000167 
.000833 

.000167    1      .000167 

42,000 

43,000 

.002134 

44,000 

.001066 
.002134 
.000533 
.0005G7 

45,000 
46.000 

.006667    .      .006300 

47,000 

' 

48.000 

.000606 

1 

49,000 

.000834 
.002-»C0 
.OWI500 
.  (100867 
.W1231 
.  OMatiO 
.0OI.'',07 
.  001  KMt 

1 

.'iO.OOO 
51.000 

.oiiioo  j     .004733" 

52, 000 

53,000 

1 

51,000 

.'»5. 000 

50,000 

1 



57,000 

.  002667 
.000060 
.000o67 
.«0I.'i33 
. 005167 

58,000 

59,000 

60,000 
02.000 

64,000 

.  003400 
.004000 
.003000 
. 007433 
.008067 
.000667 
.  014433 
.0.136 

66.000 
68.000 

70.000 

72,000 

74.000 

76,000 

7H.O0O 

78,800 

.0466 

Tensile  strength. 
Load  at  time  of  rapture. 

' 

(rcneral  fummari/. 

Tensile  Rtren jstb  per  square  inch  of  original  section pounds  78  800 

Elastic  limit  per  square  inch  of  ori^^nal  section ..do  39*000 

Eloniiation  per  inch  after  rupture  '..inch  0  2007 

Elongation  perii.ch  under  strain  at  clastic  liiuit do  .."       ebl4iO 

Ke<luction  in  diameter  at  point  of  rupture do    *  164 

Keduction  in  area  after  rupture,  per  centum  of  ori«;inal  section '.V.V. *.*.*.*.*.*.  49  7 

Position  of  nipluro....  '     at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  Kertions J...*...'.V.'.V"J.'**'*'.ld'"!44»  ".20 
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3Iarks,  nxs'if 

Diameter,  ",5M. 

SectioDal  area,  .25  square  inch. 


No.  657. 


1      Applied  loftds. 

Elongation 
per  Inch. 

SacceMlre 

SooooMlve 

permanent 

set 

Kemarks. 

,  TotftL 

inoh. 

oloDjiation    '-«'™«'"* 
per  inch.   \        •**• 

PvwndM. 

290 

1,250 

PoundM. 
l.OUO 
5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
81,000 
82,000 
33,000 
34,0t0 
35.000 
86.000 
37,000 

saooo 

80.000 
40,000 
41,000 
4ZO0O 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49.000 
50.000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60.000 
62.(00 
64.000 
66,000 
(;8,000 
70,000 
72,000 
74,  COO 
76,000 
78.000 
80,000 
81.240 

Inch. 

a 

.000867 

.000567 

.000667 

.000867 

.001000 

.  001167 

.001200 

.001233 

.001.67 

.00130U 

.001333 

.001367 

.001400 

. 001467 

.001533 

.001633 

.001700 

.001807 

.002167 

.003733 

.005967 

.007038 

.007567 

.008833 

.009867 

.010807 

.011600 

.012400 

.013167 

.015288 

.016200 

.017333 

.018400 

.019833 

.021000 

.022838 

.025333 

.029000 

.033033 

.033733 

.041700 

.047000 

.055300 

.064067 

.076067 

.1033 

.1467 

Inch, 
0. 
.000367 

Inch. 
0, 

0. 

Inch. 
0. 

Initial  load. 
Elaatie  limit 

Tensile  stren^h. 
Load  at  time  of  mpture. 

,     2,500 
'     3,750 

.  0UO20O    '    0. 

.000100 
.000200 
.000133 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000067 
.0U0066 
.OOOICO 
.000067 
.000167 
.000300 
.001566 
.002234 
.001066 
.000534 
.001266 
.001034 
.001000 
.000733 
.000800 
.000707 
.002066 
.000967 
.001183 
.001067 
.001433 
.001187 
.001833 
.002500 
.008667 
.004033 
.000700 
.007067 
.005000 
.007900 
.008567 
.012600 
.026638 
.0434 

0. 
0. 
0. 
.000033 

5,000 

6,230 
7,900 

7.750 

"Voooow" 

R,000 

1     8,250 

'     ^500 

8,750 
9.000 

.000C88 

.000088 

9,250 

olsoo 

9,790 

10,000 
10.250 

.000188 

.000100 

10,500 

10.790 

,   11,000 

11.250 
'    11.900 

.004267 

.004184 

11,790 

13,000 

12,250 

i:,5oo 

12.790 

.008800 

.004688 

13,000 
13.250 

'    13,500 

1    13,750 
14.000 

1   14.250 

14,500 

14,750 

15.000 

15^500 

IfllOOO 

10^900 

17,000 

.    17,900 

1    18.000 

!   18.900 

1   19^000 

.   19.500 

■   20.000 

2D.  310 

17,500 

General  summary, 

T«fi«i)e rtiengtli  per  aqnare  inch  of  original  section pounds..       81,240 

|1a«tic  limit  per  square  inch  of  original  section do....       41,000 

gonjntlon per incn after  raptare inch..       0.2333 

Eloogation  per  inch  onder  strain  at  elastic  limit do 001700 

HfOncf  km  in  diameter  at  point  of  raptare do .104 

Ruction  in  area  after  raptare^  per  centnm  of  original  section 40.7 

PoaitioQof  nxptore 1"  from  neck 

Hiannter  of  broken  sar&ce Mlky 

Eloogation  of  inoh  sectiona ".41*,  ".18,  ".li 

8.  Ex.  36 4 


3  "  ChTzi/er'^eci^  Jizy^ 


S^^ec^ 


Sb36491 


-n 
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No.  760. 


Marks,  bJ^i 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

per  Inch. 

SaooeMive 
ekmff  Hon 
perlnch. 

Pennuie&t 
aeL 

SacceMive 
aet. 

Bemarks. 

TotaL 

Per  eanare 
inon. 

PtoMSMit. 
250 
1,250 
2.50b 

Pound*. 
1.000 
5^000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
86^000 
87,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
53.000 
54,000 
56,000 
56.000 
67,000 
68,000 
60,000 
60.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
74,060 

Inch, 
0. 

.000133 
.000267 
.000488 
.000967 
.000733 
.000000 

! 001100 

.001267 

.002283 

.006500 

004400 

iooo^ 

.000667 

.007833 

.008683 

.009633 

.010400 

.012067 

.012833 

.014307 

.015367 

.017267 

.018400 

.019867 

.021033 

.023000 

.024667 

.026533 

.028167 

.030400 

.032167 

.035188 

.040500 

.047333 

.053738 

.063000 

.076388 

:0967 

.1400 

.1733 

Inch. 
0. 

.000188 
.000134 
.000166 
.000184 
.000106 
.000167 
.000200 
.000167 
.000066 
.001267 
.000900 
.001200 
.001067 
.001166 
.000700 
.001100 
.000767 
.001667 
.000766 
.001534 
.001000 
.001900 
.001133 
.001467 
.001166 
.001967 
.001667 
.001866 
.001634 
.002233 
.001767 
.002966 
.005367 
.006883 
.006400 
.009267 
.013833 
.020367 
.0483 
.0838 

Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
.000088 

Inch. 
0. 

Initial  load. 
ElaatloUmit. 

Tensile  atrength. 
Load  at  time  of  mptnre. 

3,750 
5^000 
61250 
7.600 
8,750 
i^OOO 
9,250 
9,600 
9,750 

.000083 

10,000 
10,260 

.004183 

.004100 

10.600 

10,750 

11.000 
11,350 
11,500 
11,750 
13,000 
12;  250 
13,500 
12,750 
13,000 
13,250 
13.500 
13.760 
14.000 
14,250 
14,600 
14,750 
15,000 

.008767 

.004634 

.015188 

.006866 

'   15^500 

l&OOO 

lit  500 

17.000 

17.500 

18,000 

'  ifllsoo 

,   18,520 

15,400 

General  summary, 

Teasfle aferengtli  per  aqoare  inch  of  original  oeotion ponnda..     74,080 

Battle  limit  per  aqnare  inch  of  original  section dp 35^000 

BoagstioB  per  ineh  after  roptore inch..     0.2767 

Boafitien  per  inch  under  strain  at  elastic  Umit • • do 001100 

Xmetkni  in  diameter  at  point  of  mptore do 174 

MoetioB  of  area  alter  raptore,  per  eentom  of  original aeotioa 52.2 

PorittaBof  raptofe r'.SffcomnecIc 

Ovaeter  of  broken  sorfiioe sllkr 

I  of  inch  seetlaos .....^ • ".36*,  ".81,".1(B 
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Marks,  1^,0  . 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


"So.  751. 


Applied  loads. 


TotaL 


Pound*. 
250 
1,250 
2.500 
3,750 
5,000 
0,250 
7,500 
8.760 
9.000 
0,250 
0,600 
0.750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12.750 
18,000 
18,250 
13.600 
13,750 
14,000 
14,250 
14,500 
14,750 
1^000 
15,600 
16,000 
16,600 
17.000 
17,500 
18.000 
18,500 
19,000 
10,480 


Persqnare 
inon. 


POfMd$. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
86,000 
87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
40.000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57,000 
68,000 
59.000 
60,0U0 
62.000 
64,000 
GO,  000 
08,000 
70,000 
72,000 
74,000 
76,000 
77,920 


HlOttpltiOD 

per  inch. 


Inch. 
0. 

.000100 
.000267 
.000433 
.000633 
.000707 
.000933 
.001100 
. 001167 
.  001200 
.001283 
.001800 
.001333 
.  01)2600 
.0U4133 
. 005107 
.0060C7 
. 007700 
.  009000 
.  010333 
.011133 
.011033 
.013400 
.  014133 
.  0154U0 
.  016000 
.017067 
.019000 
. 020333 
.  021600 
.  0237:13 
025000 
.026G67 
.  03(5033 
.034500 
.030667 
. 045000 
.051667 
.061333 
. 072333 
.0067 
.1733 


Saeoeaslve 
elongatiMi  > 
per  loch.  | 


Permaiient 


SlXOCMSiT« 

permftBflDt 
set 


Inch, 
0. 

.000100 
.000107 
.000106 
.000300 
.  000184 
.000166 
.  000167 
.000067 
000033 
O0OC33 
.000067 
.000033 
.001287 
.  001533 
.001034 
.001500 
.001033 
.  001300 
.  001333 
.000800 
.000600 
. 001467 
.000733 
.001267 
.000600 
.001667 
.001333 
.001333 
.001267 
.  0021C3 
.  001267 
. 001667 
.004266 
.003567 
.005167 
.005333 
006667 
.0096li6 
.011000 
.024367 
.0766 


I      Inch. 


Inch, 


.000033 

.000088 

.005833 

.005900 

.011267 

.005884 

f   

' 

Bemark*. 


Initial  load. 


ElattioUsiit. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..     77,020 

Blastio  limit  per  square  inch  of  original  section do 40,000 

Elongation  per  inch  after  rupture hioh..      0.2100 

Elonfrarion  per  inch  under  stnrin  at  elasHe  limit do 001333 

Sednclionin  diameterirt  point  of  rupture do 114 

Beduction  in  area  after  rupture,  peroentum  of  origfinal  sectton 86.4 

Position  of  mptore ; ".  50 ftmn middle  of  stem 

Character  of  broken  surface «ilkv 

Elongationof  inch  sections ::..... ".28,  ".17*,  ".13 


TBSTS   OF   IRON  AND   STEEL. 
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No.  752. 


Marks,  b^-^'m 

Diameter,  ^'M^. 

SectioDal  area,  .23  square  inch. 


Applied  loads. 

per  inch. 

SocceMive 
eloDgation 
per  inch. 

Permanent 
set. 

Successive 

Total. 

Per  square 
inch. 

permanent^             Remarks, 
set. 

250 

],2M 

2.500 

3,750 

5^000 

6,250 

7,500 

«.750 

9.000 

9.250 

9.500 

01750 

10.000 

10.250 

10.500 

10.750 

11.000 

11,250 

!    11.500 

PtntndM. 
1,000 
6.000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
36,000 
37.000 
88,000 
39.000 
40.000 
41,000 
43.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52.000 
53,000 
54.000 
55,000 
56.000 
57.000 
58,000 
59.000 
60,000 
62,000 
64,000  ' 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,000 

Inch, 

0. 

.660188 
.000300 
.000433 
.000667 
.000707 
.000067 
.001167 
.001238 
.001633 
.002733 
.003967 

-.005033 
.005633 
.006400 
.007238 
.008533 
.000307 
.011067 
.011733 
.012733 
.013600 
.015433 
.010367 
.017467 
.018433 
.010933 
.021533 
.023033 
.024700 
.026600 
.024067 
.030167 
.034467 
.039167 
.045667 
.031600 
.058833 
.068433 
.0933 
.1267 
.1667 

Inch. 
0. 

.000133 
.000167 
.000183 
.000234 
.000100 
.000200 
.000200 
.000066 

Inch, 

0. 

0, 

0. 

0. 

.000033 
.000033 
.000067 
.000183 

Inch, 

Initlalload. 
Elastic  Umit 

"'.'006033" 

0. 

.000034 
.000066 

.000400 
.  001100 
.001234 
.001066 
.000600 

.003567 

.003434 

.000767 

.000833 

.001300 

.000834 

.001700 

.000606 

.OUIOOO 

.000867 

.001833 

.000934 

.001100 

.000066 

.001500 

.001000 

.001800 

.001367 

.001900 

.  001467 

.002100 

.004300 

.004700 

.006700 

.  005733 

.007233 

.009600 

.024867 

.0334 

.0400 

.007733 

.004106 

1    11,750 

<    12.000 

12.250 

12.500 
12,750 
13,000 
13.250 
13.500 
13.750 
14.000 

.013400 

.006667 

'     34.250 

1     14.500 

14.750 

i     15^000 

15.500 



16,000 

i     16,500 
!    17.000 

'     17,500 



18»000 
18.500 
19L000 

.>.. •• •.•••• 



1    19,250 

Tensile  strength. 
Load  at  time  of  rupture. 

r"*^ 

:::"*:::':* 





General  summary. 

Tensfle  Btrcn^^h  per  square  inch  of  orldnal  neotlon pounds..      77,000 

Elastic  ItmitperaQnare  inch  of  original  section do 36,000 

Skngatioa  per  inch  after  rupture inch..      0.2433 

Elongation  perinch  under  strain  at  elastio  Umit do 001233 

Badnetion  in  diameter  at  point  of  ruptnro do 174 

IUdiietk»BinareaafterrapUu«,per  centum  of  original  section 52.2 

pMition  of  rupture l".8firomneclc 

Hiaiacterof  broken  surface nlkv 

EkagatioD  of  Inch  sections ".32,  '^29,  ".12 
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TESTS  OP  IRON  AND  STEEL. 

Tube  No.  7.-8''  Converted  Rifle. 

No.  841. 


Marks,  -i^^^ 

Diameter,  ''.562. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elonfnttion 
per  inch. 

III 

Permanent 
set. 

SaccesaiTe 

permanent 

set. 

Semarka.  . 

TotaL 

Persqiuure 
inoo. 

Pounds, 

250 

1.250 

2,500 

8.750 

6,000 

6,250 

7,600 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10,250 

10,500 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

18,750 

14,000 

14,250 

14,500 

14, 750 

15,000 

15.500 

16.000 

10,500 

17.000 

17,500 

18.000 

18,500 

19,000 

19,500 

20,000 

20,500 

20,950 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,  COO 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
68.800 

IncK 

0. 

.000133 
.000267 
.000400 
.000567 
.000733 
.000900 
.001033 
.001067 
.001133 
.001167 
.001200 
.001267 
.001300 
.001333 
.001367 
.001400 
.001667 
.002967 
.003867 
.004938 
.006367 
.007267 
.007667 
.008867 
.009687 
.010738 
.011833 
.012967 
.013967 
.015200 
.016167 
.017700 
.020388 
.028167 
.026333 
.029500 
.033833 
.088400 
.044000 
.049667 
.057738 
.068838 
.0867 

Inch. 
0. 

.000133 
.U0U134 
. 000133 
.000167 
.000108 
.  000107 
.000133 
.000031 
.000066 
.000084 
.000033 
.000067 
.000038 
.000033 
.000034 
.000033 
.000267 
.001800 
.000400 
.001566 
.001484 
.000900 
.000400 
.000700 
.001800 
.001060 
.001100 
.001134 
.001000 
.001233 
.000967 
.001533 
.002633 
.002834 
.003166 
. 003167 
.003833 
.005067 
.005600 
.005667 
.008066 
.011100 
.017867 

Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

Initial  load. 
ElaaUo  limit 

TenaileatreDgth. 

.000033          .000088 

.000267 

.000234 

.005433 

.005166 

General  eummary. 

Specific  ferity , 

Hardnesa 

Tensile  strength  per  square  inch  of  original  section ponnds. 


Elastic  limit  per  sqaaro  inch  of  original  section do.c 

Elongation  per  inch  after  rapture inch 

Elongation  per  inch  under  strain  at  ela»tic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  are*  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".  5  ftom  middle  of  stem 

Character  of  broken  surface granular,  radiating  ftom  a  small  dull  spot  at  the  oiroumfereuce 

Elongation  of  inch  secuons ".  14,  ".  15*, ".  10 


7.8528 

13.65 

88.800 

44.000 

0.1800 

.001400 

.054 

18.3 


TESTS  OF  IRON  AND  STEEL. 
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No.  842. 


Marks,  b  t/o 

Diameter,  ".5G^. 

Sectional  area,  .25  square  inch. 


Elo&ntion 
perlDch. 

SncceMiTo 
eloontion 
petinch. 

Mt 

SnoeeMlTo 
permftiieiit 

aet. 

Bemorkt. 

ToteL 

Peraqnare 
iacb. 

Fvmdt. 
290 
1,290 
2.900 
8,760 
5.000 
6.250 
7.  .^00 
«,7.M> 
9,000 
9,290 

P<mnds, 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
30.000 
85,000 
36,000 
87.000 
1/6,000 
39,000 
40,000 
41,000 
43,000 
48.000 
44.000 
45^000 
46»000 
47.000 
48,000 
49,000 
50.000 
61,000 
52,000 
53.000 
64,000 
66,000 
60.000 
67,000 
68,000 
69.000 
GO.  000 
62,000 
04.000 
08,000 
68,000 
70,000 
72,000 
74.000 
78.000 
78,000 
80,000 
82,000 
82,600 

IndL 
0. 
.000888 

.000667 

.000867 

.001088 

.001200 

.001867 

.001600 

.001638 

.001700 

.001767 

.001900 

.002000 

.002100 

.002800 

.002567 

.003467 

.004100 

.005267 

.005083 

.006667 

.007700 

.009067 

.009038 

.010233 

.011888 

.012683 

.013500 

.014733 

.015067 

.016938 

.018033 

.019333 

.022000 

.024900 

.028000 

.081667 

.(^783 

.089667 

.0488 

.0533 

.0633 

.0783 

.0987 

.1107 

Inch. 
0. 
.000888 

.000884 

.000800 

! 000166 

.000167 

.000167 

.000288 

.000088 

.000067 

.000067 

.000183 

.000100 

.000100 

.000200 

.00026? 

.000900 

.000638 

.001167 

.000066 

.000934 

.000838 

.001867 

.000566 

.000600 

.001100 

.001300 

.000867 

.001238 

.000034 

.001266 

.001100 

.001800 

.002667 

.002900 

.003100 

.003667 

.004066 

.003934 

.003033 

.0100 

.0100 

.0100 

.0234 

.0200 

IndL 
0. 

.000100 
.000288 
.000267 
.000267 
.000800 
.000800 
.000400 

IndL 

9. 

.000100 
.000188 
.000084 

0. 

.000100 

InitiUlMd. 

9,d00 
9.750 
10,000 
]u,250 
10,500 
10,750 
11.000 
il.2»> 
11.500 

.000667 

•  000867 

.002587 

.ooiioo 

11.750 

12,000 

13,290 
12,500 
12.750 

"fooraS" 

'"■ooiiii" 

13,000 

13,250 
13,900 
13.750 
14,000 

14.250 

14,500 

14,750 

15,000 

15.500 

1   IfllOOO 

•   ]6i,50O 

17,000 

17.500 

I   1B.000 

1    1^500 

1    19.000 

19.500 

28,000 

20,500 

20,650 

General  summary. 

Toiiiile  ttrenjcth  per  tquare  inch  of  original  soctlon poandfl..      82,600 

QMiiclimU  p«r  MiiAre  inoh  of  oiijcioal  Bection do....     41,000 

KkiBpitton  per  tncD  after  mptnre iaoh..     0.1107 

EloDj[atk»n  per  inch  under  etrain  at  elastic  limit ......do 002100 

lUdoetlon  tn  diameter  at  point  of  rnptare do 044 

Bednction  in  area  afker  rapture,  per  oentnm  of  original  aeotion 15.0 

PMitioa  of  mptnre ".75fromneok 

Cbiracter  of  broken  rarfaca , graanlar,  radiating  from  a  doll  spot  at  droumference 

QoAgationofinchBections , .» 'M5», ".  11,  ".  09 
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TESTS   OF   IBON   AND   STEEL. 


:So.  845. 
Marks,  J^Iq 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  itich. 


Applied  loads. 


TotaL 


Per  sqaare 

iDCll. 


Elonffatlon 
per  Inch. 


Successire'p  ^ 

elonpitlon !  '^«'""»"""* 
per  inch.  ,       ^^ 


Sacceaaive 

permanent 

set. 


Bemarks. 


Foundt. 

250 

1,250 

2  fiOO 

8,750 

5.0U0 

6,250 

7,500 

8,750 

9,000 

0.250 

9,500 

9,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,230 

12,500 

12.750 

13.000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15^500 

16,000 

10.500 

17,000 

17,000 

18,000 

18,500 

19,000 

10,600 

20,000 

20,600 

21,U00 

21.500 

22,000 

18,800 


Pounds. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
30,000 
85,000 
86.000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
69.0U0 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 

88,000 


Inch. 
0. 

.000067 
.000167 
.000300 
.000433 
.000600 
.000800 
.000967 
.000967 
.  001033 
.001067 
.001100 
.001167 
.001233 
.001267 
.001300 
.001333 
.001367 
.001567 
.  002767 
.003000 
.004433 
.005000 
.006338 
.  007000 
.007767 


.009833 

.010633 

.011500 

. 012488 

.013833 

.014500 

.016667 

.019000 

.021483 

.  024333 

.  027000 

.030500 

.033500 

.038000 

.0133 

.0467 

.0567 

.0667 

.0900 

.1833 

.1467 


Inch. 


.000100 
.000183 
.000133 
.000167 
.rO0200 
.000167 
0. 

.000060 
.000034 
.000038 
.000007 
.000066 

.oooaii 

.000083 
.000033 
.000034 
.000200 
.001200 
.000833 
.000833 
.001167 
. 000733 
.000667 
.000767 
.001166 
.000900 
.000800 
.000867 
.000933 
.000900 
.001107 
. 00il67 


.002483 

.002900 

.002667 

.003500 

.003000 

. 004500 

.0053 

.0034 

.0100 

.0100 

.0233 

.0488 

.0134 


Jneh. 
0. 
>  -.01^83 
-.000038 
-.000083 
-.000033 
-.090083 
-.000088 
-.000083 


Inch, 
0. 
-  .000033 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


-.000033 


.000083 


Elaatio  limit 


.008800  .003800 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..      88,000 

Elastic  limit  per  square  inch  of  original  section do....      46.000 

Elongation  per  inch  alter  roptare inch..      0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001367 

Eednction  in  diameter  at  poiDt  of  rupture do 164 

Bednction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".6  from  middle  of  stem 

Character  of  broken  surface • silky 

Elongation  of  inch  sections ".24,  ".35*, 'M3 


TESTS   OF  IRON  AKD  STEKL. 
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No.  846. 


Marks,  ^^t.  m 

Diameter,  ".564. 

Sectional  area,  .25  sgnare  inch. 


AppUed  loads. 


TotftL 


I- 


Per 


Twqnan 
Inon. 


Elonpition 
per  inch. 


Saocesslre 

eloDfffttlon 

perlncb. 


Pennanent 

Mt. 


SacoeaaiTe 

permanent 

aet. 


Remarks. 


Pbttiult 
250 
1.250 
2,500 
3,750 
5,000 
fll250 
7.600 
8,750 
9i000 
9i2S0 
0.500 
0,750 
10,000 
10^250 
10^500 
10^750 
11,000 
11,250 
11,500 
1X750 
12,000 
12.250 
12,500 
12.750 
13,000 
13,250 
13.500 
13,750 
14,000 
14,290 
14,500 
11750 
IS^OOO 
15..  500 
IS,  000 
10,500 
10,750 
17.000 
17.500 
18,000 
19,000 
10.500 
20,000 
20,500 
31,000 
21.500 
21,8C0 
10,100 


Pound*. 
1,000 
5.000 
10,000 
15.000 
20.000 
25,000 
80,000 
35,000 
36,000 
87,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
4«.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55.000 
56.000 
57,000 

5a  000 

50,000 
00.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
88.000 
67,200 


Inck, 
0. 

.000183 
.000367 
.000400 
.000507 
.000733 
.000900 
.001033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001267 
.001300 
.001367 
.001400 
.U01433 
.001467 
.001767 
.005067 
.006067 
.006400 
.007067 
.008067 
.000067 
.0100(H) 
.  OlllOO 
.012067 
.013067 
.018033 
.014933 
.017267 
.019667 
.022000 
.024.'i67 


.031967 

.034067 

.0400 

.0433 

.0500 

.0600 

.0700 

.0067 

.1500 


Inch, 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.600167 
.000133 


.000033 
.000034 
.000033 
.000033 


a 

.000033 

.000067 
.000033 
.000033 
.000034 

.ooa^oo 

.003300 

.001000 

.000333 

.0O0G67 

.OUIOOO 

.001000 

.00093:t 

.001100 

.000967 

.001000 

.000606 

.001000 

.002334 

.002400 

.002334 

.002507 

.003766 

.003234 

.003)00 

.005333 

.0033 

.0067 

.0100 

.0100 

.0267 

.0583 


J?idL 


Inch, 


IniUal  load. 


.000033 


.000100 


Elaatic  limit 


.004233 


.004133 


Tenaile  strength. 
Load  at  time  of  mptare. 


General  Bummartf, 

Tcetlle strenfth  per  square  inch  of  origlna]  section ponnds..      87,200 

Elattie  limit  per  sqaare  inch  of  original  section do....      47,000 

Boagatkm  per  inch  after  rjDptare inch..      0.2107 

Bongation  per  inch  under  strain  at  elasticlimit do 001467 

Sedttction  in  diameter  at  point  of  rupture do 154 

Scdnetlon  in  area  afterntptnre,  per  centum  of  original  section 47.2 

Position  of  rupture ".75ftomneck 

Character  of  broken  surface silky 

BoBfatkm  of  inch  sections ".88*.  ".Ifi.  ".12 
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TESTS  OF  IBON  AND  STEEL. 


Tube  No.  8.— S''  Cmverted  Rifle. 
No.  753. 
Marks,  B^f-j 
Diameter,  ^'.564. 
Sectional  area,  .25  sqaare  incli. 


Applied  loads. 

Elonffatloo 
peruioh. 

Sucoesslre 
elongation 
per  inch. 

Permanent 
set 

Successive 

pennanent 

set. 

Bemarks. 

Total 

Per  iqaare 
i&ch. 

Paundt. 
250 
1,250 
2,500 
8.750 
5.000 
8,250 
7,500 
8,750 
9,000 
9,250 
9.500 
9.750 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
11,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
18,900 

PoundM. 

1,000 
5.000 
10.000 
15.000 
20.000 
25,000 
80,000 
85.000 
88,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
82,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
75,600 

Inch. 

0. 

.000187 
.000387 
.000467 
.000833 
.000800 
.000967 
.001133 
.001187 
.001200 
.001233 
.001300 
.001333 
.002187 
.001833 
.005687 
.008933 
.007933 
.000300 
.010387 
.011287 
.012107 
.014000 
.014833 
.015433 
.010833 
.018167 
.010887 
.021087 
.022333 
.024100 
.025500 
.027267 
.031400 
.035600 
.041167 
.047167 
.054783 
.065600 
.080400 

Inch. 

.*  000167 
.000200 
.000100 
.  000166 
.000167 
.000167 
.000188 
.000034 
.000033 
.000038 
.000087 
.000033 
.000834 
.002686 
.000834 
.001288 
.001000 
.001367 
.001087 
.000900 

Inch. 
0. 
0. 
0. 
0. 

a 
a 

0. 
.000083 

Inch, 
0. 

Initial  load. 
ElasUc  limit 

Tensile  strength. 

■■*.006038*" 

.000087 

.000084 

.008233 

.006188 



.000900 

.001833 
.000833 
.000800 
.  001200 
.001534 
.001500 
.001400 
.001266 
.  001767 
.001400 
.  001787 
.004133 
.004200 
.005567 
.006000 
.007566 
.010867 
.  014800 

.012087 

.005884 

General  summary. 

Specific  gtarlty 7.8807 

Hardness 11.18 

Tensile  strength  per  sqaare  inch  of  original  soction pounds..        75,600 

Elastic  limit  per  sqaare  inch  of  original  sectiou do....       40,000 

Elongation  per  inch  afterrnptare .inch..        0.1133 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

Kednotion  in  diameter  at  point  of  rupture do....  .084 

Rednctiou  in  area  after  rupture,  per  centum  of  original  section 21. 4 

Position  of  rapture ".  86  f^m  middle  of  stem 

Character  of  broken  surface,  fine  granular ;  spot  of  dull  colored  metal  at  circumference.    Hole, ".  04 

diameter  in  the  steel  at  point  of  fraoture.    Several  small  holes  in  cylindrical  surface  in  vicinity  of 

fracture. 
Elongation  of  inch  sections ".09,  ".18»,  ".09 
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No.  S44. 

Marks,  jf  I:  I 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUed  1<Md8. 


ToCftl. 


'  PerMoare 
iaca. 


ElongBtion 
per  inch. 


Snocessive  »„_».. „„^„t. '  SocceMirc 
elonjratioxi  t  Pen"«»C"t ,  pemanatit 
perinota.   |        "***       i        set. 

I ' 


Bemarks. 


Pomtdc 

250 
l,-i30 

3,790 

e.250 

7,  sea 

8,750 
9.060 
9.2S0 
0.500 
0.750 
10.000 
10,250 
10,500 
10,750 
11.000 
11,230 
11,500 
11.790 
12,000 
12,250 
12.900 
12,790 
12,000 
13,250 
13,900 
13,750 
14.000 
14.290 
14.900 
14.790 
19.000 
19.900 
16^100 
10,500 
17.000 
17.900 
18,000 
18.500 
19^000 
19.900 
20,000 
20,900 
21.000 
21.900 
22,000 
22,000 


Pounds. 
I.UOO 
5.000 
lo.UOU 
13.000 
211. 000  ^ 
29,000 
30.000 
35,000 
86,000 
37.000 
38,000 
88,000 
40,000 
41.  (NW 
42.000 
43,000 
44.000 
49.000 
40,000 
47,000 
48,000 
49,000 
90,000 
91,000 
92.000 
93,000 
54,000 
99,000 
90L000 
97,000 
98,000 
90,000 
00,000 
82,000 
6i,000 
60.000 
68.000 
70.000 
72.000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
85,240 


I 


Jim*. 

0. 

0. 

0. 

.000100 
.U00207 
.000483 
.OOOOCK) 
.000767 


.000f83 
.000867 


.000033 
.001000 
.001088 
.001067 
.001100 
.001188 
.001283 
.0(»ia67 
.001957 

.ooeooo 


.004488 
.OOolOO 
.006100 


.010800 

.011238 

.  012107 

.018888 

.015e67 

.017467 

.019883 

.022367 

.029600 

.028767 

.032367 

.030000 

.040167 

.0467 

.0033 

.0667 

.0800 

.1200 

.IGOO 


Inch. 


Jneh. 


Inch. 


0. 

.000100  i-  .000033  I  0. 

.  000167  —  .  000067  I—  .  000064 

.  000166  I—  .  000067  0. 

.  000167  ~  .  000067  0. 

.000167  ,—  .000067  0. 
.000033 


•I- 


.000033 

.  000093  I—  .  000067  |  0. 

.000067 

.000033 


.001900 


.000033 

!  000033  I— .'600067* 

.000100 

.000134 

.000200 

.000433 

.001600 

.000fi33 

.000007 

.001000 

.001238 

.000067 

.001838 

.000067 

.000033 

.000034 

.001166 

.001934 

.002200 

.  002360 

.002934 

.003233 

.003167 

.003600 

.003633 

.0*HJ67 

.006938 

.0006 

.0134 

.0188 

.0400 

.0400 


InitUlload. 


.001967 


Elaatic  limit 


!  Tenaile  8treD<:th. 
Load  at  time  of  rapture. 


General  summary, 

Spe€iAc  tcnritj 7.8542 

HacdBcm    14.98 

Tessile  strength  per  square  inch  of  ori^nal  eeotion ponndfl..      P9.240 

Elastic  Kmit  per  sqoare  inch  of  original  section do  ...      45.UOO 

BoD^tion  per  inch  after  rapture incb..      0.2367 

EkDsation  per  inch  under  Htraln  at  olostio  limit do...    .001133 

Cedoct ion  in  diameter  at  point  of  rupture do  —         1 .44 

Hednction  in  area  after  rupture,  per  cento  m  of  original  section 41.6 

Position  of  rupture ".Ofromneck 

Character  of  broken  surface sillcy,  interspersed  Trith  ^anular  metal 

Elongation  of  inch  sections ".37'  ".19,  ".15 
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Marks,  ^^Tt\i 

Diameter,  ".56^. 

Sectional  area,  .25  square  inch. 


No.  756. 


Applied  loads. 

per  inch. 

Saoceasire 
eloDgatfoD 
per  inoh. 

PennaDent 
aet. 

Sncoeaslre 

ToUL 

Per  Muaie 
inob. 

permaoeat              Bemarka. 
aeu 

Pounds, 

250 

1.250 

2  600 

8.760 

5,000 

6,260 

7,600 

8,750 

9,000 

9.260 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,5u0 

12,750 

18.000 

18,250 

18,500 

18,760 

14.000 

14,260 

14,500 

14,750 

15,000 

15,600 

16,000 

16,600 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 

20.000 

20,600 

19,000 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35^000 
86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
60,000 
51. 000 
52,000 
68.000 
64,006 
66.000 
66.000 
57,000 
68,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 

Inch. 
0. 

.000100 
.000233 
.000433 
.000600 
.000767 
.000933 
.001100 
.001133 
.001167 
.001200 
.001200 
.001283 
.001400 
.002600 
.004100 
.005100 
.006067 
.006600 
.007400 
.008467 
.009433 
.010400 
.011667 
.012400 
.018167 
.014607 
.015867 
.010900 
.018000 
.019433 
. 020700 
.021733 
.025033 
.028000 
.031667 
.035633 
.040333 
.046600 
.051500 
.059933 
.070333 
.0967 
.1567 

Inch, 
0. 

.000100 
.000133 
.000200 
.000167 
.000167 
.000166 
.000167 
.000038 
.000034 

o! 

.000083 
.000067 
.001200 
.001500 
.001000 
.000667 
.000633 
.000800 
.001067 
.000966 
.0U0967 
!  001267 
.000733 
.000767 
.001500 
.001200 
.001033 
.001100 
.001433 
.001267 
.001033 
.003300 
.002067 
.003667 
.004166 
.004500 
.006167 
.005000 
.008438 
.010400 
.026367 
.0600 

Inek. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strsngth. 
Load  at  time  of  rapture. 

■ 

0. 

.004288 

.004283 

.006300 

.004067 

Oeneral  summary. 

Tensile  atrenfflh  per  square  inoh  of  orisinal  section poonds..     82.000 

Xlastio  limit  per  snnare  inch  of  originu  section do....     40,000 

Elongation  per  incn  after  mptnre Inch..     0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Beduction  in  diameter  at  point  of  rupture do 084 

Seduction  in  area  alter  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture l"fh>mneck 

Character  of  Drokenaurikce flnegranulari  dull  spot  at  the  cireumfmence 

Elongation  of  inch  sections ".  24*, ''.  23,  M5 
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Marks,  ^^;j 

Diameter,  ".563. 

Sectional  area,  .25  square  inch. 


No.  766. 


Applied  kwdft. 


ToUd. 


I  P«r  square 
incn. 


EloBfirfttlon 
per  inch. 


SoccessiTo 
elonpration 
per  iBch. 


Permanent 
set. 


Snecessire 
permanent 


Bemarka. 


250 
1.250 
2.500 
8,750 
5.000 
e.250 
7.500 
8.750 
O.0O0 
9.230 
0.500 
0.750 
10.000 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11,750 
12.000 
1X250 
12.500 
12.750 
11, 000 
13.250 
13.500 
13.750 
14.000 
14.290 
14,500 
14,750 
15^000 
15^500 
16^000 
10.500 
17.000 
17.500 
18,000 
18,500 
10;  000 
19^500 
20.000 
2n,SO0 
21.000 
21.500 
U^lOO 


Peundf. 

l.(«0 
5,000 
10.000 
15^000 
20,000 
25,000 
80.000 
85,000 
80,000 
87.000 
8«.000 
80,000 
40,000 
41,000 
43.000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
40.000 
50.000 
51,000 
52,000 
53.000 
54,000 
55.000 
50,000 
57.000 
58.000 
50.000 
60.000 
02.000 
.<M,000 
08.000 
68,000 
70,000 
72,000 
74.000 
78.000 
78,000 
80,000 
82.000 
84,000 
86,000 


Inch. 
0. 

.000100 
.000207 
.000433 
.000600 
.000767 
.000933 
.001067 
.001100 
.001133 
.  001200 
.001233 
.001267 
.00*300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.002200 
.003033 
.005367 
.005900 
.006600 
.007267 
.006667 
.010000 
.011233 
.011933 
.013000 
.014067 
.015367 
.017767 
.020400 


.025767 

.029500 

.033000 

.037333 

.041667 

.047833 

.055600 

.0667 

.0933 

.1333 


Inch, 
0. 

.000100 
.OOOlttT 
.000166 
.000167 
.000167 
.000166 
.000184 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 


.000034 

.000033 

.000033 

.000C*34 

.0000(;6 

.000667 

.000833 

.002334 

.000533 

.000700 

.000667 

.001400 

.001333 

.001232 

.000700 

.001067 

.001067 

.001300 

.002400 

.002633 

.002533 

.002834 

.003733 

.0035.0 

.004333 

.004334 

.006166 

.007767 

.0111 

.0266 

.0400 


Inch, 
0. 
0. 
0. 


Ineh. 


Initialload. 


.000033 
.000083 


.000083    I 


.000033 


.000033 


.003433 


.003400 


Elastic  limit. 


Tensile  strength. 
Load  at  time  at  rupture. 


General  eummarif, 

SpeeiftegraTity 7.8366 

Haidncao 14.40 

TeMilestrenfrth  per  sqoare  inch  of  original  section pounds..     86,000 

Blastie  limit  per  square  inch  of  original  section do  ...     47.000 

EloBgatioa  per  inoli  alter  rupture ioeb..      0.2683 

EloagBtion  per  inch  under  strain  at  elastic  limit do 0015:)3 

Sedaetfoa  in  diameter  at  point  of  rupture ^..do 134 

BedooClon  in  area  after  rupture,  per  centum  of  original  section 41.0 

FMitioo  of  rupture "•2  ftom  middle  of  stem 

CfaaTUCter  of  broken  surface ailky,  70  per  centum;  fine  granular.  80  per  centum 

XloBgatiooof  Inehsectiona ".20,  ".40*,   .16 
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Marks,  m"*o 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


No.  767. 


Applied  loads. 


Elongation  SSS^;:^ 


Saco«aaiTe 
elongation 
per  inch. 


Permanent 


Saoceeeive 

permanent ' 

set.       I 


Remarks. 


Poundi. 
250 
],250 
2,500 
8,750 
5,000 
8,250 
7,500 
8,750 
0,000 
9,250 
0,5U0 
0,750 
10,000 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11,750 
12.000 
li,  230 
12,500 
12, 7.'>0 
13,000 
13, 230 
13,500 
13,750 
14,000 
14, 250 
14, 500 
14,750 
15,  000. 
15,500  . 
16,000 
10,500 
17,000 
17,500 
18.000 
18,500 
10,000 
10.500 
20.000 
20,200 
17,400 


Poundt. 
1,000 
5,000 
10,0C0 
15.000 
20,000 
25,000 
80,000 
35,000 
36.000 
37,000 
38,OUO 
30,000 
4(1,000 
41,000 
42.000 
4a,  OW 
44,000 
45,000 
40.000 
47,000 
4(<,000 
4!).  ( 00 
5(»,  000 
51,000 
52,000 
53,000 
54,000 
55, 000 
56,000 
57,000 
58,000 
50,000 
60.000 
62, 000 
64.000 
06,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,040 


Inch, 
0. 

.000100 
.000300 
.000467 
.000633 
.000767 
.000967 
.001100 
.001133 
.001167 
.0ul200 
.  001  .'ft8 
.001.07 
.001333 
.001400 
.  (H«3100 
.004133 
.005333 
.006007 
.007500 
.V0S833 
.009507 
.011267 
.012000 
.  01:1133 
.013733 
.015033 
.01(5067 
. 017433 
.OlflMO 
.010933 
.020800 
.022500 
.023933 
.029033 
.032833 
.036733 
.041000- 
.047000 
.054300 
.003333 
.075833 
.1067 
.1500 


Inch, 
0. 

.000100 
.000200 
.000167 
.000166 
.000134 
.000200 
.000133 
.000033 
.000034 
. 000013 
.000033 
.0u00i4 
.000066 
.000067 
.001700 
.001033 
.001200 
.  (101334 
.000833 
.001333 
.000734 
.001700 
.  01.0733 
.001133 
.000000 
.  0013«»0 
. 001034 
.001360 
.001107 
.001333 
.000867 
.001700 
.003433 
.003100 
.  00:J800 


.004267 
.006000 
.007300 
.008833 
.012300 
.030807 
.t)433 


Inch. 


Indt, 


.003767 


.003767 


.009367 


.005600 


Initial  load. 


Elastio  limit. 


Ten»He  strength. 
Load  at  time  of  rupture. 


General  summary. 

Tf>naile  strength  per  square  inch  of  original  section pounds..      81,040 

Elastio  limit  per  square  inch  of  original  section do....      42,000 

Elongation  per  inch  after  rupture inch..      0.2233 

Elongation  per  inch  under  strain  at  elastio  limit do .001400 

Reduction  in  diameter  at  point  of  rupture do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Position  of  rupture ''.65  fh»n  neck 

Character  of  broken  surface tSXky^  with  traces  of  fine  granulation 

Elongation  of  inch  sections ".42, '".14,  ".11 
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No.  758, 


Marks,  h®J;m 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Totid. 


PertqiiAre 
Inch. 


per  inch. 


Permanent 
•et 


SacoeeiiiTe 
permanent 

aet. 


Bemarlu. 


250 
1,250 
2,500 
8,750 
5,000 
i^SSO 
7,500 
8,750 
9,000 
0.250 
8,500 
8,750 
10,000 
10,250 
10.500 
101750 
11,000 
11.250 
U,500 
11,750 
12.000 
12.290 
12,500 

18,  MO 
18.250 
181500 
11 750 
lIvOOO 
14,250 
14.500 
14.750 
15.000 
15^500 
14,000 
1^500 
17,000 
17,500 
18^000 
18,500 
18^000 
10,500 
28,000 
28,500 
28,880 
17,180 


Poundt, 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
80LOOO 
87,000 
88,000 
88^000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 
48.000 
47.000 
48.000 
48^000 
60,000 
51,000 
52,000 
63.000 
64.000 
65.000 
50,000 
57.000 
68,000 
88^000 
60.000 
82,000 
84,000 
80,000 
88,000 
70.000 
72,000 
74.000 
70^000 
78.000 
80,000 
82,000 
82,120 


0. 

.000183 
. 000267 
.000433 
.000600 
.000767 
.000900 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001867 
.001400 


.005233 
.806200 
.007667 
.009367 
.  010133 
.011033 
.012483 
.134333 
.014833 
.016833 
.016000 
.017067 
.017883 
.019667 


.025400 

.0'i8667 

.032333 

.037783 

.04-2000 

.047833 

.056367 

.065500 

.070000 

.1267 

.1533 


Inch. 
0. 

.000183 
.000134 
.000166 
.000167 
.000167 
.000183 
.000133 
.000034 
.000033 
.000033 
.000084 
.000033 
.000033 
.000034 
.000038 
.000067 
.000083 
.001683 
.002000 
.000967 
.001467 
.001700 
.000766 
.000900 
.001400 
.001000 
.000900 
.001000 
.000667 
.001067 
.000766 
.001834 


.003067 
.008267 


.005400 

.004207 

.005983 

.007584 

.010188 

.0146 

.04n 

.0266 


Ifuk, 
0. 
0. 
0. 
0. 
0- 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000088 


.000088 


.000067 


.000084 


Elaatlo  limit. 


.007100 


.007088 


Tensile  atreogtlL 
Load  at  time  of  raptnze. 


General  eummary, 

TcadiettMagth  per  aqoare  inch  of  original  section .«• pounds..     82,120 

^ttie IfaBit  per  aooare  inch  of  orl^nal  section do....     46,000 

SasfsttoB  per  inch  after  mptore Inch..      0.2288 

g^atioapw  Inch  under  strain  at  elastic  limit do 001400 

aMsetionmdinraeteratpointofrDptnre do 174 

MsctioB  of  area  after  rapture,  per  centnm  of  original  section 52.2 

^Mitloiiofniptiire ".80ftt>mneck 

^isiaetsr  of  broken  surface ^ .«, fine,  silky 

I  of  inch  sections ^ ''.41*, 'M6/'.U 

a  Ex.  36 5 


S  "  Co-nz/cT'^e^  ^z^le 


Jff^^jr  7ze€x.7^r^je  Soi^o-rr^  t^ctr^J^^MX 


V-  /33r^'r ^ 


SExa6  49l 


TESTS   OF   lEON   AND   STEEL. 
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Marks,  b  t/i 

Diameter,  ''.563. 

Sectional  area,  .25  sqaare  inch. 


No.  879. 


AppUed  loads. 

'ElonffSLtion 
per  inch. 

Saccessive 

SnccfrBsive 

TotaL 

Per  square 

elongation  ^«™»»«'ni  permanent !             Bemarlu. 
per  inch.           ****               set. 

i                    1 

Pounds. 
2S0 
1.250 
2.500 
3.750 
5,000 
ft.  230 
7.500 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35.000 
36,000 
37.000 
38,000 
30.000 
40,000 
41,000 
42. 000 
43,000 
44,000 
45,000 
46,000 
47,000 
46,000 
40,000 
50,000 
51,000 
52,000 
5^,000 
51.000 
55,000 
5«,0U0 
57.000 
58.000 
59.000 
60.000 
62.000 
64.000 
661OOO 
G8.0OO 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
8J.160 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.  OOUfK) 
.001133 
.001107 
.001200 
.001233 
: 001267 
.  001367 
.001667 
.002067 
.002767 
.003900 
.005167 
.005067 
.007067 
.008067 
.009267 
.009833 
.011000 
.  012033 
.013600 
.015000 
.  OICOOO 
.017167 
.018667 
.010667 
.021331 
.024367 
.027500 
.  031167 
.035533 
.040667 
.046667 
.053667 
.063000 
.  077000 
.1067 
.1233 

Inch. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
. 000167 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000300 
.000400 
.000700 
.  001133 
.001267 
.000800 
.001100 
.  OOlOlM) 
.001200 
.000566 
.001167 

.ooioai 

.001567 

.001400 

.001000 

.001167 

.001500 

.001000 

.001666 

.008034 

.003133 

.003067 

.004360 

.035134 

.006000 

.007000 

.000333 

.014000 

.0207 

.0168 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

A 

'      8,730 



0.000 

f^.250 

0.500 
0.750 

10.000 

0. 

io,2:jo 

10.500 

10.750 
11  TOO 

j     11,250 
1    11.500 

.002300 

.002300 

11  730 

12.000 

12.250 
12.500 
12,750 

*"".*007400 

.005400 

13.009 

13.250 

13,500 

13.750 
14,000 
14.250 

14.500 

14.730 

1     15.000 
15,500 

1 

16^000 

1    16.500 

1    17,000 

17.500 

1    ]8;.0C0 



!    1R,500 

10.OUO 

19.500 
20.000 
20.040 
17,100 

••••| 

1 

:;:;:;::::::i::;::;;::;;: 

1 

General  summary, 

Tensfle  strength  per  square  inch  of  original  section ,. pounds..     80,160 

Elastic  limit  per  sqnare  inch  of  original  section do  ...     40,000 

EloaiEatiaD  per  inch  after  raptare inch..     0.1700 

EkngstioD  per  inch  ander  strain  at  elastic  limit do 001267 

Bednctioa  in  diameter  at  point  of  rupture do 128 

Seduction  in  area  after  mptore,  per  centum  of  original  section 89.2 

Posttion  of  roptare ".76ftomneck 

Chttaeter  of  Dioken  surface grahular,  60  p«r  centum ;  silky.  40  per  centum 

Ekagation  of  inch  sections ".33*,  ".09  ".09 
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TE8T8   OF   IRON  AND   STEEL. 


No.  880, 
Harks,  ^  x/i 
Diameter/'^563. 
Sectional  area,  .25  square  incli. 


Applied  loads. 

EloDi^atioD 
per  inch. 

Saccessive 

Snccessire 

permanent 

set. 

Bemarks. 

1 
T«f  «ii     '  ^«r  square 
^«^^-    1      inch. 

elongation    '^«™»"«"- 
per  inch.          *®^' 

j 

Poundi. 
230 
1,230 
2,500 
3,750 
6,000 
6,250 

Poundt. 
1,000 
5.000 
10, 000 
15.000 
20. 000 

Inch. 
0. 

.000133 
.  000300 
.  0()«M67 
.000633 
.  00i>h>)0 
.  00U967 
.001133 
.001107 
. 001200 
.00I2:J3 
. 001267 
.  00130«) 
.  001367 
.  001467 
.  C01633 
.  002333 
.  003333 
.004;00 
.005333 
.000107 
.  007400 
.  008553 
.  009333 
.  010333 
.012000 
. 013533 
.014333 
.  015000 
. 016000 
.  017S33 
.018W3 
. 020000 
.023107 
. 026607 
.029667 
.  034667 
.  039000 
.044500 
.  050600 
.050667 
.071667 
.1033 
.1167 

Inch. 

.  :  000133 

•  .000167 

.000167 

.000166 

.000167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

25. 000 

7,500    1        30,000 
8,750    I        35,000 
9.000    1        36.000 
9.250    '        37,000 
9,500    >        38,000 
9, 70    1        39.000 
10,000            40,000 
10, 250            41.  000 
10,500            4i,000 
10,750    ;        43,000 
11.000            44.000 
11,250    ,        45,000 
11,500    i        40,000 
11,750    1        47,000 
12,000    1        4X,000 
12, 230            49, 000 
12,600    1        50,000 
12,750    1        51.000 
13, 000    1        52. 0(»0 

.000167 

0. 

.  000106 
.000034 
.  0001-33 
.000033 
.000084 
.000033 
.000067 
.000100 
.0001C6 
.000700 
.001000 
.C01067 
.000933 
.000834 
.001233 
.001133 
.000800 
.001000 
.001667 
.  001533 
.000800 
.000667 
.001900 
.001883 
.  001100 
.001067 
.003167 
.003500 
.003000 
.005000 
.004v^ 
.005500 
.006100 
.000067 
.012000 
.031633 
.0134 

.000033 

.000033 

.001833 

.001800 

.006067 

.004834 

13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
10,500 
17,000 
17,600 
18,  €00 
18,5C0 
19,000 
19,500 
20, 000 
20,020 

53.000 
54, 000 
55,000 
56. 000 
37.000 
58.000 
59, 000 
60,000 
62,000 
04.  COO 
66.000 
.     08,000 
70.000 
72,  000 
74,  OOv) 
76.000 
78.000 
Su.OOO 
80,080 

::;;;::;;;;:::;::::;;;:: 

General  eummarg. 

Tensile  strenj^h  per  square  inch  of  orisinal  section pounds..     80,080 

Elastic  limit  per  sqaare  inch  of  original  section do....     41,000 

Elongation  per  inch  after  mptare ,., inch..      0.1700 

Elongation  per  inch  under  strain  at  eleasticlimit do 001307 

Reduction  indiameter  at  point  of  rupture do 144 

Bcdoction  in  area  after  rupture,  per  centnm  of  original  section 44.  S 

Position  of  rupture 1"  fix>m  neck,  obliq^ae 

Character  of  broken  surface » silky 

Blongation  of  inch  sections ".82*.  ".10,  ".00 


TESTS  OF  IRON  AND  STEEL. 
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No.  881. 

Marks,  B^^'o 

Diameter, "  .564. 

Sectional  area,  .25  square  inch. 


Applied 


TotaL 


Per  square 


ersqiu 
Incii. 


Elongation 
perincb. 


SaceeMive  permanent'  Saccea»ive 
elongatton  I  '"^J"'"*  permanent 
pcrinoE.  ^^       ,       a«t. 


Bcmarka. 


Pvmkdi. 

250 
1,250 
2,500 
8,750 
5,000 

e,2?io 

7,500 
8^750 
»,CO0 
9,250 
9.500 
9,750 
10.000 
10,250 
10.500 
10,750 
11,000 
11,250 
11.500 
11.750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13.750 
14,000 
14.250 
14.500 
14.^50 
l&OOO 
15,500 
16,fC0 
10.500 
17,000 
17.500 
lit.OOO 
ie.50O 
19.000 
10.480 
10.600 


FcundB, 
1.000 
5.000 
10,000 
15.000 
20,000 
25.000 
80,000 
35,000 
30,000 
37,000 
83.000 
30.000 
40.000 
41.000 
42.000 
43,000 
44,000 
45.0C0 
40.000 
47,000 
48.000 
48.0C0 
50,000 
5t,00O 
52,000 
53.000 
54.000 
SSwOOO 
5«,0C0 
57,000 
58.000 
50,000 
00.000 
02.000 
04,000 
08,000 
68,000 
70,000 
72,000 
74.000 
70,  COO 
77,020 


Ifuh. 
0. 

.000183 
.000207 
.000433 
.000633 
.000767 
.000063 

.oonoo 

.001133 
.001167 
. 001100 
.001233 
.002067 
.004467 

.oooroo 

.C07333 
.008488 


.011000 
.012367 
.014167 
.015000 
.015933 
.  016131 
.016767 
.017867 
.010333 
.020400 
.022167 
.  024000 
.025333 
.027000 
.028833 
.032333 
.037000 


.049500 

.050000 

.  061167 

.08C0 

.e067 

.1533 


Inch, 

a 

.000138 

.000134 

.0C016O 

.000200 

.000184 

.000166 

.000167 

.000033 

.000034  I 

.000033 

.000083  ' 

.0C'1784  I 

.001500  ' 

.001533  ! 

.001383 

.001100 

.000900  1 

.001667  I 

.001367 

.001800  , 

.000883  ; 

.000983  ! 

.000300  ; 

.000534 

.COllOO 

.001464  ! 

.001067  ; 

.  601767 

.  GOlf 83 

.001333 

.  001667 

.001P32 

.008500 

.004667 

.006383 

.006167 

.0065(0 

.008167 

.015833 

.0167 

.0560 


Intk, 


In€K 


Initial  load. 


.001800 


.001800 


Elastic  limit 


.007567 


.005767 


.018967 


.006400 


TeoAile  strenfrth. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  •tnngih  per  «qaare  Inch  of  original  section ponnds..     77, 920 

Elastic  limit  per  sonate  Inch  of  original  section do —     89,000 

Ekmgation  per  inch  aftermptnre incb..      .02367 

Elongation  per  inch  under  strain  at  elasticlimit do —    0.01233 

Scdoction  in  diameter  at  point  of  roptare do 174 

Eednetion  in  area  after  mptare,  per  centum  of  original  section 52.2 

Position  of  mptnre '.75  £rom  neck 

Chsjracter  of  broken  surface silky 

Etongation  of  inch  sections ".48*.  ".15, 'M3 


S ''  Conj^er^ect  Jlz/Y^ 


Tz^Sb  ^^Tb.^ 


^ire^dZ^ 


^-^^fi^T,%Z^ 


TESTS   OP   IRON   AND   STEEL. 
Tube  No.  9.-8''  Converted  Rifle. 
No.  891. 
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Marks,  1^,1 
Diameter,  '^564. 
Sectional  area,  .25. 


Applied  loadji. 


ToUl. 


EloDjeatino 
Per  square     P^rinch. 


Suoceasive 
elongation 
perlnch. 


Permanent 
aet. 


Socoeuive 

permanent 

set 


Bemarka. 


Potnulf. 
350 
t230 
2.500 
3.750 
5.000 
e.250 
7.500 
8.750 
•.OGO 
9.250 
9.500 
9.750 
10,000 
10.250 
10.500 
10,730 
11.000 
11,250 
11,500 
11,750 
12,000 
12.250 
12.500 
12.750 
13,000 
M,230 
13.500 
IS.  750 
14.000 
14.250 
U.500 
14.750 
15.000 
15.500 
ie.000 
KI.500 
17.000 
17.500 
18.000 
18.500 
19.000 
19.500 
20.000 
20.290 
17,500 


Pound*. 
1. 000 
5.0f0 
10.000 
15,060 
SO.UOO 
25.000 
30.000 
SS.OOO 
36.000 
37.000 
38,000 
30,000 
40.000 
41.  COO 
42.000 
43.000 
44,000 
4e.000 
40,000 
47.000 
48.000 
48.000 
50,000 
51.000 
52.000 
53.000 
54.000 
55.000 
56.000 
57.000 
58.000 
59,000 
60,000 
62,000 
64,000 
66.00U 
68,000 
70.000 
72.000 
74.000 
76,000 
78,000 
80.000 
81,160 


Inch, 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001138 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.0014CO 
.001433 


.005983 

.007400 

.008833 

.OC9167 

.000607 

.010400 

.011667 

.013167 

.014333 

.015333 

.017000 

.018333 

.019667 

.020667 

.024333 

.027167 

.030333 

.035333 

.040667. 

.047500 

.055000 

.063000 

.072000 

.0967 

.1467 


Inch, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.006167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000<t33 
.000033 
.000034 
.000033 
.000033 
.0025G0 
.Ou2000 
.001467 


.000834 

.000500 

.000783 

.001267 

.001500 

.001166 

.001000 

.001667 

.001333 

.001334 

.001000 

.G03666 

.002834 

.003166 

.005000 

.005334 

.006833 

.0C7500 

.008000 

.009000 

.0247 

.05(0 


Inch. 


Ineh. 


Initial  1 


.000033 


.  000067a 


Elaatic  limit 


.007267 


.007300 


Tenaile  atrength. 
Load  at  time  of  mptnxe. 


General  summary. 

Be  graritj 7.8528 

DCM 12.60 

Teaafle  atrength  per  square  inch  of  original  section poonda..       81,169 

Elaatic  Umit  per  square  inch  of  original  section • do  ...       45,000 

Elongation  perincnafterraptnre inch..       0.2367 

Elongation  per  inch  under  strain  at  elasticlimit do 00148S 

Seduction  in  diameter  at  point  of  ruptare do....  .154 

Bednction  in  area  after  rupture,  per  centnm  of  original  section 47.2 

Position  of  mptnre ".88  from  neck 

Character  of  broken  surface silky 

Elongation  of  iiMh  sections ".89*, 'US,  ".14 
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TESTS  OF  IBON  AND  STEEI* 


No.  896. 


Marks,  ^8Tj„ 

Diameter,  ".564. 

SectdoDal  area,  .23  sqaare  inch. 


Applied  loftdt. 

per  inch. 

Sncceaeive 
elongatloii 
perlnch. 

PermaneDt 
■et. 

Sacoenive 

permanent 

set 

Bematlu. 

TotaL 

Persqiutfe 

Paundi. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11.  COO 
11,25C 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
18.500  . 
13,750 
14,000 
14.250 
14.500 
14,750 
15.000 
15,500 
16,000 
16,  SCO 
17,000 
17,600 
18,000 
18.600 
19,000 
19,500 
20,000 
20,500 
21.  COO 
21.500 
21,840 

Poundi, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
^    63,000 
^    54,000 
55,000 
50,000 
57.000 
58.000 
60,000 
60,000 
61,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
81,000 
84,000 
86,000 
87.860 

IndL 
0. 

.000133 
.000267 
.000400 

.oooeoo 

.000733 
.000900 
.001067 
.001233 
.001267 
.001267 
.001300 
.001367 
.001400 
.001600 
.001738 
.003988 
.004833 
.006400 
.006900 
.007400 
. 0C8267 
.000500 
.010500 
.  011600 
.012500 
.013600 
.014667 
.016000 
.  018167 
.  020400 
.023500 

.020667 
.083000 
.036667 
.  041167 
.046500 
.  055000 

.0833 
.1033 
.1500 

Inch, 
0. 

.000188 
.000184 
.000183 
.000200 
.000138 
.000167 
.000167 
.000106 

InefL 
0. 
0 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

.000034 
0. 



.000088 
.000067 
.000038 
.000200 
.000133 
.003200 

.000038 

.000088 

.000900 
.001567 
.000500 

.ooojoo 

.004600 


.004567 

.000667 
.001233 
.001000 

.  oonoo 

.000900 

.oouoo 

.001067 
.001833 
.002167 
.002233 
.003100 
.  002500 
.  003667 
.003333 
.003' 07 
.004500 
.005333 
.008300 
.008333 
.019067 

.0200 
.0467 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponD<ls..    87.360 

BLasticUmit  per  sqaare  inch  of  original  section do —    45.000 

Elongation  per  inch  after  ruptnro inch..    0.2239 

Elongation  per  inch  under  strain  at  clastic  limit do 001400 

Redaction  in  diameter  at  point  of  rupture do 144 

Redaction  in  area  after  rupture,  per  centam  of  original  section 44.fr 

Position  of  rupture l".05ftomneck 

Character  of  broken  surface i silky 

ElongaUonofinchseotionB '^83^ ''.20, 'M'4 


Marks,  «^" 


TESTS  OF   IBON   AND   STEEL. 

Tube  No.  10.— 8''  Converted  Rifle* 
No.  719. 
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BTi  I 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loAda. 

Saccemive 

Permaoent 
set. 

SacceMire 

Bemarks. 

1    TotaL      ^^.SSSr 

V^^^^  \  per  Inch. 

ponnanent 
set. 

250                 1.000 

1    «Sa                            K    AAA 

Inek.            IneK 
0.                  0. 

.000067              .AMMM7 

Inch, 

0. 

0. 

-.000083 
-.000033 
-.000038 
-.000033 
-.000083 
-.000033 

0. 

Inek. 
0. 

Initial  load. 
EUstio  limit 

Tensile  strength. 
Load  at  time  of  mptnre. 

^MO 

Sooo 

6^250 
7,500 
817SO 
10,000 
1^250 
10^  500 
10,750 

its 

11,500 

11,750 
12.600 
S25O 
1X800 

10.000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
43,000 
47,000 
4^,000 
43.000 
50,000 
51,000 
5S,000 

Salooo 
54,000 
55,000 
53.000 
57,000 

53,000 

33,000 
34.000 
38,000 
33.000 
70,000 
73,000 
74,000 
781000 
73.000 
83^000 
30.  ISO 

.000200 
.000800 
.000467 
.000688 
.000600 
.000967 
.001200 
.001800 
.001688 
.004788 
.006288 
.006988 
.007567 
.007038 
.G0M67 
.010888 
.011800 
.012867 
.018388 
.014400 
.016088 
.017167 
.018888 
.019038 
.021000 
.022400 
.024167 
.027400 
.080667 
.085167 
.089067 
.045388 
.051067 
.060667 
.071667 

.000138 
.000100 
.000167 
.000166 
.000167 
.000167 
.000283 
.000100 
000233 

-  .666033 
0. 

0. 
0. 
.000083 

.003100 
.001500 



.000700 
.000634 
.000866 
.001534 
.000866 
.001467 
.000567 
.000966 
.001067 
.001683 
.001134 
.001106 
.001600 
.001067 

.005200 

.005200 

.000083 

.004788 

12,753 

18.600 

it.fi 

J^J2 

.001400 
.001767 



14,790 
15,600 
15,800 
U;600 
1^500 
IX  000 
IX  MO 

8tS 
StS 
StS 

17.000 

.003288 
.008267 
.004500 
.004700 
.006466 
.006884 
.009000 

.AlinOA 

.>•.  .••...... 

.0900       t      .018338 
.1888             .0438 
.1567             .0284 

:::::::"::: 

.... 

; 

General  9ummary, 

aggr/F*^ •••:::::::"::•"••:::•:::::::::::"":::::•:::::""::::::::::::::••::  \^ 

TmSp  ■trrrg**  P^  ■oiutfe  inch  of  original  section ponnds..    80,120 

**-'*^ Bfaniiper  Mtiare  inch  of  original  section do —    41,000 

KKflBp^inCB  after  mptnre inch..    0.2367 

B  Mr  inch  nnder  strain  at  elastic  limit do 001800 

I  InOiaiuAter  at  point  of  rupture do 154 

I  ia  are*  afwr  mptxire,  per  centum  of  original  section ■       47.2 

I  of  itrptare ".80  from  neck 

Charactvrof  TCt»kcnsarftce silky 

^^^^^^^lofiachiectiona...-. ".88*,  MO,  ".14 
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TESTS   OF   IRON  AND   STEEL- 


Marks,  i?t«  o 
Diameter,  ^'.564, 


No.  720. 


Sectional  area,  .25  sqaare  inch. 


Applied  load. 

Elooeatlon 
per  inch. 

SucoeMivo 
elongation 
per  inch. 

SuccesfliTe 

Bemarkt. 

Total 

Per  itq aare 
inch. 

1 

Poundi. 

250 

1,250 

2,500 

3,750 

5,000 

0.250 

7.500 

8.750 

9.000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,730 

11,000 

11,250 

11.500 

11,750 

UOOO 

12, 25«) 

12,500 

12,750 

13,000 

13.250 

13,600 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16.500 

17.000 

17.500 

18,000 

<   18.500 

19,000 

19,500 

20,000 

20.220 

16,000 

Poundt. 
1,000 
5.000 
10.000 
16.000 
20,000 
2.5.000 
80,000 
35,000 
30.000 
37.000 
38.000 
39.000 
40,000 
41,000 
4.*,  000 
43,  (KK) 
44.000 
45,  <«00 
40,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52.000 
53.000 
54.000 
55.000 
50.000 
57.000 
68,000 
59.000 
60,000 
62.000 
64,000 
63.000 
08,000 
70,000 
72,000 
74,  COO 
76,000 
78,000 
80,000 
80.880 

Inch. 
0. 

.000067 
.000200 
.000300 
.000500 
.  000667 
.000900 
.  001067 
.001100 
.  001167 
.001200 
.001233 
. 001207 
.  001300 
.  001333 
. 001367 
.091300 
.004238 
.00G6.7 
.007700 
.008000 
.008700 
.010400 
. 611033 
.011700 
.012733 
.013933 
.015267 
.016600 
.  018033 
.  0IU500 
.  020733 
.022200 
.025067 
.028833 
.032267 
.030167 
.04 1433 
.  047000 
.053733 
.C63667 
.078107 
.1000 
,  .1433 

Inch, 
0. 

.000067 
.  000133 
.000100 
.000200 
.  0UO167 
.000233 
.  000167 
.000033 
.000067 

.oooo:t3 

.000033 
.  000034 
.000033 
.000038 
.  0000:]4 
.000133 
.  002733 
.002434 
.  001033 
.000300 
.000700 
.  001700 
.000638 
.000607 
.001033 
.001200 
.001334 
.  001833 
.<i0l438 
.  001167 
.001233 
.001467 
.  0D2867 
.C03706 
.  003434 
.003900 
.005266 
.005667 
.006738 
.009934 
.014500 
.021833 
.0433 

Tneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload. 



:::::::;:::: 



1 

I 

;• ;:.  •;  1 

1 . 

0. 

Elaatio  limit. 

.662738          .002733 

.     '-          -    - 

Tennile  ntTength. 
Load  at  time  of  rvptoie. 

.008467 

.005784 

General  SHmmary, 

Tensile  Ktrpogth  per  square  inch  of  oriffinal  section pounds..    80,880 

Slasticlimit per  sonare  inch  of  originalsection do —    43,000 

Elongation  per  inch  after  raptnro  inch..    0.2867 

Elongation  per  inch  under  strain  at  elastic  limit do 001367 

Beduction  in  diameter  at  point  of  rnptare do 174 

Kednction  in  area,after  mpture,  per  centum  of  original  section 52.2 

Position  of  rupture ".SOtmu  neck 

Character  of  broken  surface *. eilky 

^ongationof  inchsetUons.....;: '.42*,  ".17,  ".12 


TESTS   OF  IRQN  AND   STEEL. 
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Marks,  i^ITu 

Diameter,  ".564. 

Sectional  area,  .23  square  inch. 


No.  721. 


AppUcdloadB^ 

Elongation 
per  inch. 

SncceaeiTe 
elongation 
per  inch. 

Permanent 
•et. 

Saccessire 

set. 

SMHurki. 

•    ToUl. 

Per  square 

iDCb. 

,  PinrndM. 
>         2S0 
1     1.250 
'      2.500 
3,750 
5. 000 

JP&und*. 
1.000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 
35,  COO 
36,000 
87,000 
88.000 
89,000 
40,  COO 
41.000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
.M,000 
52,000 
53.000 
54,000 
KJi.  ono 

Inch. 
0. 

.000100 
.000207 
.000400 
.000000 
.000787 
.000833 
.001100 
.001187 
.001200 
.001238 
.001267 
.001388 
.001967 
.002633 
.003667 
.003938 
.007687 
.008300 
.008800 
.010000 
.011867 
.012467 
.012987 
.014000 
.0I5?88 
.016900 
.018387 
.019567 
.0J0088 
.022300 
.027783 
.025533 
.029067 
.032633 
.037267 
.042383 
.048338 
.050000 
.065338 
.079000 
.1067 
.1900 

Jneh. 
0, 

.000100 
.000187 
.000133 
.000200 
.000187 
.000166 
.000167 
.00C067 
.000033 
.000038 
.000034 
.000066 
.000634 
.000666 
.001084 
.002266 
.001734 
.000638 
.000500 
.001200 
.001367 
.001100 
.000500 
;  001038 
.001388 
.001567 
.001367 
.001300 
.001366 
.001867 
.001488 
.001800 
.008584 
.003766 
.004434 
.005:.66 
.006000 
.007667 
.009333 
.018667 
.0277 
.0288 

Inch. 

a 

0. 

0. 

0. 

0. 

0. 

.000083 
.000067 

Inch, 
0. 

Initial  toa«L 
ElaatloUmit. 

Tentile  strength. 
Load  at  time  of  mptare. 

6.230 

1     7,500 

,     8.790 

9.000 

9.250 

9,500 

'.     9.750 

10,000 

10.250 

10,500 

•    10  750 

'".*000038" 
.000084 

.000100 

.000088 

11,000 
11.250 
11.500 

.C06067 

.009067 

12.0iH) 
12.250 

12.  .SW 
•  12,750 

.010600 

.004588 

13,000 
13.250 
13.500 
13.750 

H.OOO              56;«60 
14.250              57.000 
14.509             58,000 
;i.75o           .W.OOO 
UOOO              00.000 
15.500             '^^  '^'^ 

16,00q 
KI.50O 

17  000 

64.000 
66.000 
08.000 
70,000 
72,000 
74.000 
76.000 
78.000 
78.320 

17.500 
18,000 
18.. "MO 
19.000 
19.500 
19,580 
17.700 

General  iummary, 

Tnudle  ■tTcnictb  per  square  inch  of  original seotion pounds..       78,820 

Elasdo  limit  per  square  inch  of  original  section do  ...       40,000 

Omgatioii  per  inch  after  mptare inch..       0.1788 

Bosgatioo  per  iiicb  under  strain  at  elastic  limit do 001888 

KcdQctMm  in  diameter  at  point  of  mptore do 154 

Kedoccion  in  area  after  mptnre,  per  centom  of  original  section 47.2 

Position  of  mptnre ".40  from  neck 

Character  of  broken  snrfiico ailky 

Boogatien  of  inch  sections ".88»,  ".11,  ".09^ 
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TESTS  OF  QtOI^  AND  STEEL. 


No.  722. 


Marks,  ]||;*i 

Diameter,  ".664. 

SectioDal  area,  .25  square  iocb. 


AppUed  loads. 

Elongation 
per  inch. 

Sacceaslve 
elongation 
per  inch. 

Permanent 
set 

Socceaaive 

permanent 

set. 

Semarks. 

Total 

^•LX" 

Poundt, 
250 
1.250 
2,500 
3,760 
6.000 
6.250 
7.500 
8.750 
9,000 
9,250 
9,600 
9,750 
10,600 
10,260 
10.500 
10,750 
11,000 
11,230 
11.500 
11,750 
12,000 
12,250 
12,.'H)0 
12,750 
13,000 
13,250 
18,600 
13,750 
14.000 
14,250 
14,600 
14,760 
16,000 
16,600 
16,0C0 
16.600 
17,000 
17,600 
18,0(0 
18.600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,090 
18,600 

Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
86,000 
87,000 
8^000 
89,000 
40,600 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
51,000 
52,000 
53.000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
14,000 
76.000 
78,000 
80.000 
82,000 
84,000 
84,360 

Inch. 
0. 

.000067 
000133 
000267 
^  .000400 
.000567 
.000733 
.000067 
.001000 
001038 
.001067 
.001100 
.001133 
.001200 
.001233 
.001267 
.001800 
.001867 
.001433 
.002200 
.007067 
.007238 
.008083 
.008700 
.009167 
.010233 
.011867 
.012M0 
.018900 
.015088 
.016167 
.  017267 
•  .018600 
.021167 
.028667 
.027067 
.080500 
.084167 
.038667 
.044000 
.049700 
.057500 
.068383 
.0867 
.1167 
.1600 

Inch. 

0. 

.000067 
.000066 
.000184 
.000183 
.600167 
.000166 
.000234 
.000033 
.000083 
.000084 
.000083 
.000038 
.000067 
.000083 
.000084 
.000038 
.000067 
.000066 
.000767 
.004867 
.000166 
.OOOMM 
.000667 
.000467 
.001066 
.001184 
.001233 
.001300 
.001133 
.001134 
.001100 
.001333 
.002567 
.002500 
.003400 
.008483 
.003667 
.004500 
.005333 
.005700 
.007800 
.010833 
.018367 
.0800 
.0433 

Inch, 
0. 
—.000067 
—.000067 
—.000067 
—.000067 
-.000067 
—.000067 

Inch, 
0. 

—.000067 
0. 
0. 
0. 
0. 
0. 

Inltialload. 
Elaatlo  limit. 

Tensile  strength. 
Load  at  time  of  niptnre. 

-.000067 

0. 

00006? 

"".'ooiSi" 

"*.*006233** 

General  eummar^, 

Speoiflc  gravity 7.8586 

Hudness   13.53 

Tensile  strength  x>er  sqaare  inch  of  oriffinal  section pooada..    84,360 

Elastio  limit  per  sanarB  inch  of  original  aection do 46,000 

Elongation  per  inch  after  mptore inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001433 

Bedactlon  in  diameter  at  point  of  mptare do 144 

Redaction  in  area  after  raptnre,  per  oentom  of  original  section 44.6 

Position  of  mptnre 1''.40  fk«m  neck 

Character  of  broken  surface ailky,  interspersed  with  fine  granolation 

Elongation  of  inch  sections...: ".22,  ".84*.  ".16 


TESTS   OF   IRON   AMD   STEEL. 
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Marks,  i^^o 

Diameter,  ".5(}4. 

SectJooal  area,  .25  square  inch. 


No.  723. 


i       Applied  loAds. 


TotaL 


I  I>er  Miuaro 
iDch. 


Elonjcation 
per  iocb. 


IfUSh. 

0. 

.000067 
.000133 
.000267 
.000400 
.000567 
.000700 
.0009G7 
.001000 
.001033 
.001007 
.001067 
.001100 
.001133 
.001^)0 
.001233 
.001267 
.OG1300 
.001367 
.001433 
.003100 
.005267 
.006833 
.007467 
.007800 
.008433 
.000633 
.010033 
.011833 
.  012800 
.013000 
. 014833 
.016200 
.018567 
.020833 
.023400 
.028767 
.030067 


.037667 

.042167 

.048067 

.055167 

.005067 

.0800 

.1033 

.1433 


SaoceasiTO 
elongation 
per  inch. 


Inch. 

0. 

.000067 
.000060 
.  0001:44 
.000183 
.000167 
.000133 
.000267 
.000033 
.000033 
.000034 

0. 

.000033 
.000033 
.000067 
.000033 
.00<)034 
.000033 
.000067 
.000066 
.001067 
.002167 
.001660 
.000534 
.0003.33 
.000633 
.001200 
.001000 
.001200 
.000067 
.001100 
.000033 
.001307 
.  002367 
.002266 
002.'i67 
.003367 
.003000 


.003667 
.004500 
.005900 
.007100 
.010500 
.  014332 
.0233 


Pemiiinont 
set. 


Inch. 


.005133 


Succenaivo 
permanent 


JncA. 


.005133 


fiemarkft. 


IniUalload. 


ElaaUclimii. 


Tensile  strength. 
Load  at  time  of  raptare. 


General  sumjnary, 

TvpoleaCffwii^  per  square  ineh  of  original  section poonds..    86,060 

—    "  slimii  per  square  inch  of  original  section :do 47,000 

ttiott per tnon after mptnre inch..    0.2567 

BBBtion  per  inch  under  strain  of  elastio  limit do 001433 

"    I  in  diameter  at  point  of  rapture do 154 

._!  In  area  after  rupture,  per  centum  of  original  section 47.2 

jofrupCnre 1".  30  from  neck 

ChanMtor^f  broken  surface silky 

~~  I  of  Inch  sections ! ".26,  ".86*.  ".10 

8.  Ex.  36 6 


82 


TESTS    OF   IRON   AND   STEEL. 


Marks,  mtj"^ 


No.  724. 


Diameter,  ".564. 

Sectional  area,  ,25  square  incb. 


Applied  loads.       I  I 

Total.    I  I^-^'r  square     P«r  >ncl>-   j   porlnch.   I       '"'^  *     -» 


Incb. 


I 


Poundt. 

L'50 

1,250 

'J.  rm 

:»,750 
5,000 
fl.230 
7.  TiOO 
8,750 
0,000 
0,250 
0..'V0O 
0.750 
10.000 

10. 2:.o 

10. 500 
10,750 
11,000 
11,250 
11,.'jOO 
11,750 
12.000 
12.250 
12.500 
12,750 
13,000 
13.250 
13, 500 
13.750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
10,000 
16.  500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
20,000 
20,500 
21,000 
21,380 
10,000 


Potmds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25, 000 
30.000 

;{5. 000 

30,000 
37,000 
38,000 
30, 000 
40,000 
41.000 
42, 000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
40,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
50.000 
.57, 000 
58,000 
59.000 
60.000 
62.000 
G4.000 
60.000 
68,000 
70,000 
72.000 
74,000 
70.000 
78,000 
80,000 
82,000 
84,000 
85,  520 


Inch. 
0. 

.000100 
.000100 
.000167  , 
.000233  I 
.1/00500 
.  000607  ' 
.OOOBXi  ; 
.000807  I 
.000000  , 
.000933 
.000967 
.001000 
.001033 
.001067  I 
.001100 
.  001200 
.001233 
.001300 
.003000 
.005000 
.006600 
.008033 
.008600 
.000307 
.010000 
.  011167 
.012500 
. 013067 
. 014533 
.015500 
.  010533 
.  017733 
.020000 
. 023107 
.02G600 
.  029733 
.  033267 
.  ft36067 
.041167 
.  047333 
.  0.53067 
.  062333 
.  074333 
.0033 
.1467 


Inch. 

0. 
.000100 


0. 


Inch. 

0. 

0. 

-.000033 
-.000033 
-.000067 
-.000067 
-.000007 
-.000067 


-.000067 


. 006267 


.000067 

.000066 

.0G0267 

.000107 

.(H)016G 

.  000034 

.000033 

.000033 

.000034 

.000033  I  -.000067 

.  000033  I . 

.  (XI0034  I . 

.  000033  ! . 

.000100   . 

.  000033 

.000067  '. 

.002300  1. 

.001400  I. 

.001600  1. 

.0014.3:1  I 

. 000567 

.  000707  I 

.000633  I. 

.001107  |. 

.001333 

.001167 

.000860 

.000967 

.00ia33 

.  oorjoo 

.  0022U7 
.003107 
.  003433 
.  003133 
.003534 
.003400 
.004500 
.006106 
.006334 
. 008066 
.012000 
. 018967 
.0534 


Inch. 
0. 


-  .000033 
0. 

-  .000034 
0. 

0. 
0. 


.006334 


Reniaiks. 


Initial  load. 


Elastic  limit. 


Tensile  stren|iib. 
Load  at  Umeof  rapture. 


General  summary. 

Tensile  strength  per  square  incb  of  original  section : . .pounds. .    85, 520 

Ebiatic  limit  per  square  inch  of  original-section do 40.000 

Elongation  per  inch  aflor  rupture inch..    0.2207 

Elongation  per  incli  nudcr  strain  at  elastic  limit do 001300 

Iteduction  in  diameter  at  point  of  rtipturo do 144 

lloduction  in  aroa  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rapture ".75  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".38*.  ".18,  "-12 


t>3cf^^^orzctZ  tyjpeciyyte^rtS". 


JSr*ee<>^ 


-—^ 
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Marks,  i^-. 

Diameter,  ''.563. 

Sectional  area,  .25  square  incb. 


No.  790. 


Applied  loads. 


ToteL 


Potmds. 
2S0 
1,2S0 
2.500 
3.7S0 
5«000 
II.2S0 
7.  500 
8.. SO 
9.000 
9.  250 
O.500 
9.750 
10,000 
10,250 
10.500 
10,750 
11.000 
11.2^0 
11,500 
11.7.10 
12.000 
12.2S0 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
la.  000 
15.500 
16,000 
16,500 
17.000 
17,500 
18.000 
18.500 
10,000 
10.500 
20.000 
20,500 
20.650 
17.400 


Per  square 


eraqu 
incii 


Pounda. 
1,000 
5^000 
10,000 
15,000 
20.000 
25.000 
30,000 
35.000 
36,000 

:i7,ooo 

38,000 
30,000 
40,000 
41,U0O 
42.000 
43.000 
44.000 
45,000 
40,000 
47.000 
4«.000 
48,000 
50,000 
51,000 
52,000 
53.000 
.M.OOO 
55.000 
56,000 
57,000 
58,000 
50.000 
00,000 
02,000 
C4,000 
60,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 


EloDffatioii 
per  Inch. 


Inch. 
9. 
.000100 


.000367 
.000567 
.000700 


.001000 
.001033 
.001067 
.001100 
.001133 
.001107 
.001200 
.001200 
.001233 
.  001207 
.001300 
.001407 
.001033 
.002800 
.003600 
.005007 
.006000 
.007633 
.006467 
.009067 
.010800 
.012233 
.019333 
.  014067 
.  015700 
.017500 


.023100 

.026833 

.030600 

.034533 

.030033 

.044733 

.052000 

.061167 

.073333 

.1033 

.1400 


Saocesaivo 
elongation 
per  inch 


Inch. 
0. 

.000100 
.000133 
.000134 
.000200 
.000133 
.000167 
.000133 
.000033 
.000034 
.000033 
.000038 
.000034 


0. 

.000033 
.000034 


.000167 
.000466 
.000867 
.000700 
.001467 
.000633 
.001033 
.000834 
.001500 
.000833 
.001433 
.001100 
.001334 
.001033 
.001800 


.002067 
.003733 
.003767 


.004500 
.005700 
.007267 
.000167 
.012100 
.020967 
.0367 


Permanent 
set. 


Inch. 
0. 

u. 

0. 

u. 

0. 
0. 
0. 

u. 


.004233 


Sacceasive 

permanent 

sot. 


Inch. 


.004233 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strenfrth. 
Load  at  time  of  rapture. 


General  eummary. 

Tensile  atrengih  per  square  inch  of  original  section pounds..    82,600 

EUaticIimit  per  square  inch  of  original  section do  ...    45,000 

EkMgatlon  per  inch  after  rupture inch..    0.2133 

Ekmgatioo  per  inch  under  strain  at  elastic  limit do 001300 

Bednelion  in  diameter  at  point  of  rupture do 173 

BednctioB  in  aren  after  mptare.  per  centum  of  original  section 52.2 

PosiCMmof  rapture ".7  from  neck 

Cliaracter  of  broken  snrfiiee silky 

I  of  inch  seolione ".39»,  '  13,  ",12 
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TESTO   OP  IRON  AND   STEEL, 


Marks,  b  t  "o 

Diameter,  ".563. 

Sectional  area,  .25  sqaare  inch. 


No.  791. 


Applied  loads. 


Total. 


POttfUff. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

7.500 

8,750 

0,000 

0,250 

0,500 

0,750 

10,000 

10,260 

10.500 

10.750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,060 

13,250 

13.500 

13,760 

14,000 

14,250 

14,500 

14,750 

15.000 

15.500 

18.000 

10.500 

17,000 

17,500 

18,000 

18,600 

10,000 

10,500 

20,000 

20.600 

21,000 

21,200 

18,300 


Per  square 
incn. 


Powndt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
65,000 
ri6,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
85,100 


Elonication 
per  iocb. 


Inch, 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000083 
.  001100 
.001183 
.001167 
.001200 
.001233 
.001267 
.001800 
.001367 
.001400 
.001600 
.001800 
.003600 
.004067 
.005267 
.006167 
.007167 
.007733 
.008400 
.000567 
.010867 
.012000 
.013000 
.014000 
.015000 
.016000 
.017267 
.019733 
.022600 
.026000 
.020000 
.032067 
.036033 
.040700 


.053267 

.061667 

.073667 

.0033 

.1367 


Sacoessive 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000083 
.000034 
.000033 
.000033 
.000034 
.000083 
.000067 
.000033 
.000100 
.000300 
.001800 
.000467 
.001200 
.OOOOUO 
.001000 
.000566 
.000667 
.001167 
.  001300 
.001133 
.001000 
.001000 
.001000 
.001000 
.001207 
.002406 
.002867 
.003400 
.003000 
.003067 
.003066 
.004607 
.005300 
.007207 
.008400 
.012000 
.010633 
.0434 


Permanent 
set 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000088 
.000033 


.000033 


.000400 


.005467 


Sncoeaslve 
permanent 


Inch, 


.000033 


.000667 


.005067 


Bemarks. 


Initial  load. 


Elastio  limit. 


Tensile  strength. 
Load  at  time  of  ruptore. 


General  summary. 

Tensile  strength  per  sqoaro  inch  of  original  section pounds..    85,160 

Elasticlimitper  square  inch  of  original  section do....    44,000 

Elongation  per  inch  after  rapture inch..    0.2367 

Elongation  per  inch  nnder  strain  at  elasticlimlt .do 001500 

Keiiuction  in  diameter  at  point  of  mptnre do 153 

Ttednotion  in  areaaf^r  rupture,  per  centum  of  originid  section 47.2 

Position  of  rupture 1".25  from  neck 

Character  of  DToken  surface «. silky 

Elongation  of  inch  sections ".34%  ".26|  ".11 


TESTS   OP   IRON   AND   STEEL. 

Tube  No.  11.— 8"  Converted  Rifle, 
No.  775. 
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Marks,  |?;'i 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


ApplifMl  loads. 

EloDgation 
per  inch. 

SacceiMivo 
elongation 
per  inch. 

PcrmaDent 
set. 

Sacceaaive 

permanent 

aeU 

Ilemarka. 

TotaL 

Per^igoara 

PoundM. 
250 
1.250 
2,500 
3,750 
.'■.fOO 
C250 
7.500 
8.750 

Poundt. 
1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
30,000 
35,000 
36.000 
37,000 
38.000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
51,000 
55,000 
56.000 
57,000 
58.000 
59.000 
60.000 
62,000 
64,000 
66^000 
68,000 
70,  Olio 
72.000 
74,000 
76,000 
78,000 
80,000 
81,440 

0. 

.000083 
.000200 
.000367 
.000567 
.000700 
.000867 
.001033 
.001083 
.001067 
.001100 
.001183 
.001167 
.601288 
.001800 
.001833 
.     .001500 
.002033 
.008133 
.003083 
.005167 
.006167 
.007333 
.007933 
.000000 
.010667 
.011600 
.018000 
.  014133 
.014833 
.016300 
.017400 
.019000 
.021667 
.025133 
.028700 
.032267 
.036833 
.042167 
.048767 
.057667 
.067667 
.0067 
.1383 

Inch, 

0. 

.000033 
.000167 
.000107 
.000200 
.000133 
.000167 
.000160 

0. 

.000034 
.000033 
.000033 
1000034 
000066 
!000067 
.000033 
.000167 
.000533 
.001100 
.000800 
.001234 
.001000 
.001166 
.000600 
.001067 
.001667 

!  001400 

.001133 

.000700 

.001467 

.  OOllpO 

.001600 

.002667 

.003466 

.003567 

.003507 

.004566 

.006334  , 

.006600 

.008000 

.010000 

.029033 

.0366 

IfUh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUclimit. 

Tenaile  atrengih. 
Load  at  time  of  raptore. 



9,000 

9,250 
9.500 
91.750 

10,000 

0. 

10,250 
10,500 

10,750 

11,000 

11.250 
11,500 

.000600 

.000600 

11,750 

1:^000 

12.350 

12.  .'.00 
12,750 

.003587 

.004967 

13.000 
13.250 
13,500 

13.750 

14,000 

14,250 

14.500 

14.750 

IS.  000 
1.^500 
161,000 
16,500 

•     17.000 

17.500 
18.000 
18,500 
10,000 

10,500 

20,000 

S;360 

17,100 

\ 

General  summary, 

^gnvltj 7.g530 

ineia 13,40 

TettsSteatreiiirtb  per  aqnare  inch  of  original  aecUon pounds  .       81  440 

Klaatic  limit  per  aquare  inch  of  original  aection do,...       43  000 

Klongatioa  per  Inch  after  mptare inch..       ,02233 

RkmgatiOB  per  inch  under  strain  at  elastic  limit do .001333 

Reduction  in  diameter  at  point  of  raptnro clo .164 

Redaction  in  area  after  rupture,  per  centum  of  original  section 40  7 

Position  of  ropturo... ".8  from  neck 

Charaeter  of  broken  surface , silky 

Elongation  of  inch  sections ",41*,  ".15  ".u 
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TESTS   OF   IRON   AND   STEEL. 


No.  776. 

Marks,  btTo 

Diameter,  ''.564, 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds, 

230 

1.250 

2,500 

3,7ii0 

5.000 

G.250 

7.500 

8,750 

0,000 

0.250 

0.500 

0,750 

10,000 

10.250 

10.500 

10.750 

11.000 

11.250 

11,500 

11,750 

12.000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

14.500 

14.750 

15.000 

15,  SCO 

16,000 

10,600 

17,000 

17,500 

18,000 

18,600 

19.000 

10,600 

20,000 

20,500 

21,000 

21, 170 

17.800 


Peraqaaro 
incn. 


PoundH. 
1.000 
5,000 
10,000 
16,000 
20.000 
25,000 
30,000 
35,000 
30,000 
37,000 
38.000 
.'to,  000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55, 000 
50,000 
57,000 
58.000 
50,000 
60,030 
02,000 
64,000 
00,000 
68,000 
70,00C 
72,  COO 
74.000 
70.000 
78,000 
80,000 
82.000 
84.000 
84,680 


EloDffation 
per Incb. 


Saccesaiv^e 
cloD^ion 
per  iDch. 


JfUh. 

0. 

.000167 
.000333 
.000500 
.000700 
.000807 
.001033 
. 001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001033 
.002300 
.003607 
.004733 
.  005033 
.000567 
.007007 
.008533 
.  000733 
.  010567 
.011833 
.012833 
.013833 
.014833 
.016300 
.018667 
.021207 
.024000 
.027207 
.030733 
.034667 
.  030333 
.044667 
.051500 
.060333 
.  0726C7 
.1000 
.  13:» 


0. 

.000167 
.000166 
.000167 
.000200 
.000167 
.  000106 
.000134 
.000033 
.000033 


.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000409 
.000567 
.O0U67 
.001060 
.001200 
.000634 
.001100 
.000860 
.001200 
.000834 
.001206 
.001000 
.001000 
.001000 
.001467 
.002367 
.002600 
.002733 
.003267 
.003460 
.  003934 
.004000 
.005334 


.008833 
.  012334 
.027333 
.0333 


Pennanent 

set. 


Inch. 
0. 

.000067 
.000067 
.000007 
.000067 
.000067 
.000100 
.000100 


.000100 


.000167 


.004133 


Socccasive 

permanent 

set 


Inch. 
0. 

.000067 
0. 
0. 
0. 
0. 

.000083 


.000067 


Bemarks. 


Initial  load. 


ElaaUc  limit 


Tensile  strength. 
Load  at  time  of  raptare. 


General  mmmary, 

Tenaile  strength  per  sqoare  inch  of  original  aection ponnda..      84.680 

Elasticlimlt  per  sqaaro  inch  of  original  section do....    -45,000 

Elongaticn  per  inch  after  rupture inch..      0.220O 

Elongation  per  inch  under  strain  atelaatio  limit. do 001533 

Redaction  in  diameter  at  point  of  rupture — do 184 

Keduction  in  area  after  rupture,  per  centum  of  original  seotion 54.0 

Position  of  rapture at  middle  of  stem 

Ohoracter  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".43*,  'Ml 


TESTS  OF   mON  AND   STEEL. 
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No.  790. 

J!lArKB«   B  T  I 

Diameter,  '^563. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


Total 


256 

'     1,250 

2,500 

,     3.750 

Is  250 

I'm 

I     6,, so 

;    9.00O 

I.2S0 

9,500 
0,750 

'  10,000 
10.250 
10,500 
10.750 

,  11.000 
11,230 
11,500 
11.730 
12,000 
12.230 
12,500 
12.750 
13,000 
13.2SO 
13,500 
13.750 
14.000 
14.250 
14,500 
14,750 
15,000 
15.500 
10^000 
10,500 
17.000 
17,500 
18.000 
10,500 
19.000 
19,500 
20,000 
20,500 
20,650 
17.400 


Per  aquAre 
incb. 


PoiCflMlf. 

1,000 
S,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
30,000 

:i7.ooo 

38,000 
30,000 
40,000 
41,b00 
42.000 
43,000 
44,000 
43.000 
40,000 
47.000 
4«.000 
48,000 
50,000 
51,000 
52,000 
53,000 
M.OOO 
55.000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
G4.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
82,000 


ElonntioB 
permGb. 


Indi. 
0. 
.000100 


.000367 
.000567 
.000700 
.000867 
.001000 
..001033 
.001007 
.001100 
.001133 
.001167 
.001200 
.001200 
.U01233 
.001267 
.001300 
.  001407 
.001033 
.002800 
.003500 
.005967 


.034533 


.044733 

.052000 

.061167 

.073333 

.1033 

.1400 


Soocesaivo 
elongatioo 
per  inch 


Inch. 

0. 

.000100 
.000133 
.000134 
.000200 
.000133 
.000167 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000167 
.000466 
.000867 
.000700 
.001467 


007633 

.001033 

008467 

.000834 

009067 

.001500 

010800 

.000833 

012233 

.001433 

013333 

.001100 

014667 

.001334 

015700 

.001033 

017600 

.001800 

020133 

.002633 

023100 

.002067 

026833 

.003733 

.003767 


.004500 
.005700 
.007267 
.000167 
.  012166 
.020967 
.0367 


Permaoent 


Inch. 

0. 

u. 

0. 

u. 

0. 
0. 
0. 
M. 


.004233 


Saoceeaive 

permanent 

aet. 


Inch. 


.004233 


Bemarka. 


InlUalload. 


ElMtic  limit. 


Tonaile  atrenfrth. 
Load  at  time  of  rapture. 


Gtneral  tummarif, 

Tenaile  atrengih  per  eqiuire  inch  of  orislnal  aeotion poonda..    82,600 

EUatie  limit  per  sqimre  inch  of  original  aectlon do  ...    45,000 

Eloflj^tioo  per  iBch  after  rapture inch..    0.2133 

EkiaipatioB  per  inch  nnder  atrain  at  elaatio  limit do 001300 

Redaction  in  diameter  at  point  of  rapture do 173 

BadactioB  in  area  after  raptare,  per  oentamof  original  section 52.2 

PoaitioDof  rapture ".7ftomneck 

Character  of  broken  aarfkoe ailky 

Ekmgation  of  Ineta  aectioDs ".39*.  '13,  ",12 
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TESTS   OP  IRON  AND   STEEL. 


Marks,  ^T,-^. 

Diameter, "  .564. 

Sectional  area,  .25  square  inch 


No.  778. 


Applied  loads. 


Total. 


Poundt. 

1,250 

2,500 

3,750 

8,000 

0,250 

7,600 

8,7^) 

0.000 

0,250 

0,SOO 

9,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11, 250 

11, 500 

11,750 

12,000 

12,250 

12,600 

12,700 

13, 000 

13.250 

13,500 

13,750 

14,000 

14,250 

14, 500 

14,750 

15,000 

15,500 

10,000 

10.500 

17,000 

17,500 

]H,0OO 

18,500 

10.000 

Itf.SOO 

20,000 

20,415 

17.400 


Persouaro 
incii. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
:)6.000 
37,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
40.000 
50.000 
51.000 
52, 000 
53,000 
54.000 
55.000 
50,000 
57.000 
5H.00O 
50.000 
00,000 
03,000 
64.000 
00,000 
G8.000 
70,000 
72, 000 
74,000 
70.000 
78,000 
80.000 
SI.  000 


£]on  cation 
periQcb. 


Inch. 
0. 

.000133 
.000207 
.000400 
.000633 
.000707 
.000907 
.0011(0 
.001133 
.001107 
.001200 
.001233 
.001233 
.001207 
. 001S33 
.003933 
.  005900 
. 007167 
.008133 
.008767 
.  010333 
.011107 
.  012.333 
. 012900 
,014033 
.014907 
. 016733 
.017700 
.018800 
.  010933 
.  021333 
.022C67 
.024300 
.  027207 
.030000 
.034500 
.038933 
.043667 
.049833 
.057500 
.006500 
.079000 
.1000 
.1567 


SaQcessiTe 
eloni^atioii 
per  inch. 


Tneh. 

0. 

.  000133 
.000134 
.000133 
.000233 
.000134 
.000200 
.000133 
.000033 
.000034 
.000033 
.000033 

0. 

.000034 
.000066 
.002600 
.001967 
.  001267 
.000066 
.000634 
.001566 
.000834 
. 001166 
.000567 
.  001133 
.000034 
.001766 
.000067 
.  001100 
.001133 
.001400 
.  001334 
.001633 
.002967 
.003333 
.003900 
.004433 
.004734 
.000166 
.007607 
.009000 
.012500 
.0210 
.0567 


Permanent 
set. 


Inch. 


.005567 


.010443 


Saccessive 

permanent 

set 


Inch. 


.005567 


.004860 


Remarka. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  aummary, 

Speciao  gravity 7.88S5 

Tiardnuss 12.48 

Tensile  strenKth  per  square  inch  of  orii^inal  section poands..       81.000 

Klasticlimit  ]>er  sqnaro  inch  of  original  section do 42,000 

ElonKStion  per  inch  after  rupture inch..       0.2333 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

Re<luctlon  in  diameter  at  point  of  rupture do....  .164 

llednotion  in  area  afterrnpture,  per  centum  of  original  section 40l7 

Position  of  rupture ".  85  fhmi  neck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections ".18.  ".16.  ".41* 


TESTS   OP   IBON   AND   STEEL. 
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Marks,  i'^^Jo 

Diameter,  ".564. 

Sectional  area.  .25  8qa)u«  incb. 


No.  779. 


Applied  loads. 

per  iooh. 

SooceMive 
elonf[atlon 
per  inch. 

Permanent 
set. 

SacoeaeiTO 

permanent 

set. 

Itemarks. 

ToUL 

PerMuan 

250 

1,250 

2^500 

3.750 

5,000 

0,250 

7,500 

8,760 

9,000 

9.250 

9,600 

9,750 

10,000 

10,250 

10,900 

10,790 

11,060 

11.250 

11,500 

11.750 

12.000 

12,290 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

14,500 

14.790 

15,000 

15^900 

10,600 

10,500 

17.000 

17,600 

18,000 

18,500 

19,000 

19,500 

20,000 

20,150 

17,300 

Poumdt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
30,000 
37,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45^000 
40.000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
54.000 
fia.000 
56,000 
57,000 
58.000 
50,000 
00,000 
62.000 
04,000 
00,000 
.      08.000 
70.000 
72,000 
74,000 
70,000 
78.000 
80.000 
80.000 

0. 

.060067 
.000200 
000.100 
1000467 
.000600 
.000767 
.000033 
.000967 
.001000 
.001033 
.001067 
.001100 
.002000 
.003533 
.004200 
.006167 
.008033 
.00^100 
.009033 
.010700 
.012000 
.012967 
.013767 
.014833 
.015733 
.017867 
.018400 
.010833 
.021067 
.022667 
.023933 
.025500 
.028933 
.032400 
.030500 
.040700 
.046600 
.053000 
.000500 
.072000 
.0933 
.1200 
.1533 

Inch. 
0. 

.000007 
.000133 
.000100 
.000167 
.000183 
.000167 
.000106 
.000034 
.000033 
.000033 
.000034 
.000033 
.OOISOO 

!000667 

.001067 

.001866 

.001067 

.000533 

.001067 

.001300 

.000907 

.000800 

.001060 

.000900 

.001034 

.001033 

.001433 

.  001234 

.001000 

.001200 

.001507 

.008483 

.003407 

.004100 

.004200 

.005000 

.006400 

.007500 

.011500 

.0213 

.0207 

iMh. 

0. 

—.000033 
-.000003 
—.000003 
—  000083 
-!  000083 
— b 000088 
—.000083 

Inch, 
0. 
—.000083 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
Load  at  time  of  roptare. 

-.000033 

0. 

.000107 

.000500 

' 

.011007 

.004600 

General  aumnuiry, 

Tnaile atrengtii  per  sqnare  inch  of  iirixlnal  section pounds..    80,000 

"  *'    It  per  sonaro  inch  of  original  section do 40,000 

per iBOh after mptnre inch..    0.2200 

I  per  Inehnnder  strain  at  elastic  limit do 001100 

I  in  dlMneter  at  point  of  rapture do 164 

J  In  area  after  rapture,  percentnmof  original  section 49.7 

Pesitiai  of  rapture ".6fkomneck 

'^        '  rofhrokenaurflMse silky;  60  per  cent,  of  snrfsoe  interspersed  vlth  fine  granulation 

nofinchseetions ".  41*.  ".14,  ".  11 
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TESTS   OF   ISON   AND   STEEL. 


No.  780. 


Marks,  j,%% 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


ToUl. 


Poundt. 

250 

1,230 

2,500 

3,750 

5.000 

0.250 

7,500 

8.750 

9.000 

0,250 

0,500 

0,750 

10.000 

10,250 

10.500 

10.750 

11,000 

11,250 

i:,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14.000 

14,250 

14,500 

14,750 

15.000 

15,500 

10,000 

16,500 

17.000 

17.500 

18,000 

18,500 

19.000 

10,500 

20.000 

20.500 

21,000 

21.040 

18,400 


PersquAro 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20, 000 
23,000 
30.000 
33.000 
36,000 
37.00C 
38,000 
39,000 
40.000 
41.000 
412,000 
43,000 
44,000 
45, 000 
46,000 
47,  OOJ 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
04>,0U0 
02, 000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
84,160 


Elongation 
porinch.  ' 


Inch. 
0. 

.000067 
.000167 
.000300 
.000467 
.000633 
.000800 
.000067 
.001000 
.  001033 
.001067 
.  001067 
.001100 
.  001107 
.001200 
.  001233 
.001267 
.001300 
.001700 
.003700 
. 005067 
.005600 
.  007433 
.007933 
.008533 
.  000367 
.  010600 
.011707 
.012833 
.  013733 
.  015067 
.016167 
.  0174.33 
. 020033 
.  022833 
.026333 
.  029833 
. 033033 
.037107 
.042500 
.  048333 
.055667 
.060107 
.  082000 
.1233 
.1400 


Saccessive 
elonsation 
perlncb. 


Inch. 
0. 

.000067 
.000100 
.000133 
.000107 
.000166 
.  000167 
.000167 
.000033 
.000033 
.060034 
0. 

.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000400 
.001000 
.002307 
.000533 
.001833 
.000500 
.000600 
.000834 
. 001233 
.  001107 
.001066 
.000900 
.001334 
.001100 
.001266 
.002600 
.002800 
.003500 
.003500 
.003200 
.004134 
.005333 
.005833 
.  007334 
.  010500 
.015833 
.0413 
.0107 


Permanent 
set. 


JneJi. 
0. 

-.000033 
—.000033 
—.000033 


-.000033 
-.000033 
-.000033 


—.000033 


—.000033 


.005600 


Successive 

permanent 

set. 


Inch, 
0. 

-.000033 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initial  load. 


.005633 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  ruptnre. 


General  summart/. 

Tensile  strengtli  per  square  inch  of  original  section pounds..    84,160 

Elastic  limit  per  eqaaro  inch  of  original  section do 45,000 

Elongation  per  «noh  after  rupture inch..    0.2433 

Elongation  per  inch  under  strain  at  elastic  limit do 001300 

Reduction  in  diameter  at  point  of  rupture  , do . . .         .144 

Reduction  in  area  after  rupturo,  per  centum  of  original  section 44.6 

Position  of  rupture 1".2  from  neck 

Charocterof  broken  surface '. silky 

Elongation  of  inch  sections ".14,  ".26,  ".33* 


Sectional  are^,  .25  sqaare  inch. 


TESTS   OP   IRON   AND   STEEL. 
Tube  No.  12.— 8"  Converted  Rifle. 
No.  769. 


91 


AppBed  loadii. 


Total 


inc. 


lO,  0€tO 
20^0€90 

35,  eoo 

34X.  0€^0 

30,  OOO 
39p  OOO 

♦o.  ooa 

41.  OOO 

«:t.ooo 

4€K,000 

so.  *»SS 

t>4,000 
&T,000 

OS,  ooo 

00,000 
7^000 

•70.000 

78,000 

80,000 

eiooo 


JSloogation 
p«r  uioh. 


JneK, 

a. 

.000167 
.000307 
.000583 
.000700 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001333 
.001307 
.001400 
.001488 
.001467 
.001500 
.001000 
.0027G7 
.O<»3600 
.004B33 
.  006067 
.O07467 
.008033 
.009067 
.  O10183 
.011500 
.012767 
.013800 
.014867 
.016367 
.017500 
.  010100 
.021867 
.025167 


.032733 
.037067 
.042033 
.048333 
.056000 
.066007 
.080000 
.1533 


Sacoenive 
elongation 
per  inch. 


0. 

.000167 
.000200 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 


.000033 
.000033 
.000034 
.000033 


.000034 
.000033 
.000400 
.000867 
.000783 
.001833 
.001234 
.001400 
.000560 
.001034 
.001066 
.001307 
.001267 
.001033 
.001067 
.001500 
.001133 
.001600 
.002787 
.003300 
.003500 
.004066 
.004334 
.004066 
.006300 
.007667 
.010067 
.013033 
.0733 


Permanent 
sot 


Inch. 


.000467 


.005567 


Saccessive 

permanent 

set 


Inch, 


.000467 


.005100 


Remarka. 


Initial  load. 


Slaatic  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


Gentral  ntmmary. 

S^'^S^^^^i^VtiL'oer  sqoM©  inch  of  original  section poonds..  82,000 

^?"ri^{£^^«an^liichoforiginarsection i....do...  44.000 

ISSJil^^rtacS  »aer  rnpture.f. inch..  0.2100 

w&SSSSSSrlSebnnder  strain  at  elastic  limit do...  .001500 

^3fSSS?i5dto"tar  at  point  of  rapture do...  .153 


92 


TESTS   OP   IRON   AND   STEEL. 
No.  760. 


Marks,  btJo 

Diameter,  ''.563. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500 
3,760 
5,000 
6,250 
7.500 
8.760 
0,000 
0.250 
9.500 
0.750 
10.000 
10.260 
10.500 
10.750 
11,000 
11,250 
11.500 
11.750 
12.000 
12,250 
12. 500 
12,750 
13.000 
13, 250 
ia,500 
13.750 
14,1)00 
14.250 
14,500 
14.750 
15,000 
15.500 
10,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10.500 
20, 000 
20, 150 
1G,8U0 


Per  Bqaaro 
inch. 


l^ounda. 
1.000 
5,000 
10.000 
15,000 
20.000 
25, 000 
30,000 
35.000 
30.000 
37.000 
38,000 
30.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52, 000 
f»3,  (KM) 
54,000 
r>5,000 
50,000 
57,000 
58, 000 
50.000 
00,000 
02, 000 
04,000 
60,000 
69,000 
70,000 
72. 000 
74.000 
70,000 
78,000 
80, 000 
80,000 


Elongation 
per  inch. 


Inch. 

0. 

0. 

.000133 
.000800 
.000400 
.000667 
.000800 
.000067 
.001000 
.001000 
.001033 
.001100 
.001167 
.001200 
.  001633 
.  002407 
.003267 
.004433 
.  005133 
.005033 
.007267 
.008367 
.000667 
.  010807 
.012000 
.  012733 
.014107 
.  01.5333 
.016500 
.018000 
.019333 
.020400 
.022000 
.025000 
.  028333 
.  032333 
.030667 
.042333 
.048333 
.055607 
. 064333 
.070667 
.  1067 
.leSii 


SaccessiTO 
elongation 
per  inch. 


Inch. 


.000133 
.000107 
.000100 
. 000267 
.000132 
.000167 
.000033 
0. 

.000033 
.000067 
.000067 
.000033 
.000433 
.000834 
.000600 
.001106 
.000700 
.000800 
.001334 
.001100 
.  00130C' 
.001200 
.001133 
. 000733 
.0014:)4 
.001160 
.OJ1167 
.001500 
.001333 
.001007 
.001600 
.003000 
.00.3333 
.004000 
.004334 
.005660 
.(KMSOOO 
.  007334 


.012334 
.  M0033 
.0550 


Permanent 

set. 


Inch. 


.000033 


.000033 


.002033 


.007800 


SaccessiYo 

permanent 

set. 


Ineh, 


.000033 


Remarks. 


Initial  load. 


.002900 


.004867 


ElasUc  limit 


Tensil  strenfith. 

Load  at  time  of  mptarr, 


General  aummartf. 

Tensile  strength  per  square  inchof  original  section pounds..        80^600 

Elastic  limit  per  square  inch  of  original  section do....       41,000 

Elongation  per  inch  after  rupture ...inch..        0.2'i33 

Elongation  per  inch  under  strain  at  elastic  limit do 001200 

Ileduction  in  diameter  at  point  of  rupture do —  .183 

Uoduction  in  area  after  rupture,  per  centum  of  original  section 54. 0 

Position  of  rupture 1"  from  npck 

Oharacterof  broken  surface silky 

Elongationof  incha  ecUons "40*,  ".19,  "08 


TESTS    OF   lEON   AND   STEEL. 


No,  761. 

Marks,  B*^"ic 

Diameter,  ''.364. 

Sectional  area,  .^o  sqaaro  inch. 


Appiiod  IcHids. 

Ellocfi^tion 
por  inch. 

Sacoeesive 
elongation 
IMsr  inch. 

Permanent 

set. 

SaccemiTe 
set. 

Total 

Per  s<iciane 
incli. 

Bemarks. 

Founds. 
250 

I,  OOO 

O. 

.000100 
.000300 
.000400 
.O0O633 
.000733 
.000900 
.0O10G3 
.OO1067 
.001100 
.001133 
.001200 
.001333 
.O02167 
.002800 
.004233 
005333 
1000833 
.007400 
.000667 
.011000 

Iwh. 
0. 

.000100 
.000200 
.000100 
.000233 
.000100 
.000167 
.000133 
.000084 
.000033 
.000033 
.000067 
.000183 
.000834 
.000633 
.001533 
.001000 
.001000 
.001067 

.001333 
.001000 
.001000 
.000667 
.000333 
.001000 
.001667 
.001000 
.001500 
.001333 
.001500 
.001067 
.001666 
.003667 

.004667 

.004667 

.005666 

.008000 

.000067 

. 011000 

.0240 

.0533 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

InitUaioad. 

iwO    1           lOjofMJ 

?I2 

20,  0€>0 
25,  OOO 
30.  iKIO 
35,€K»0 
3G*000 
37,  OOO 
33^000 
3I>.  OOO 

40.  0€>0 

41,  OOO 
42,000 

43.  €K»0 

44.  (MKi 
4&.  OOO 
40.000 
4T,  OOO 

5.000 

6,250 

7.500 

8,756 

91 000 

0,250 

9,500 

EUatlo  limit. 

9,750 
10,000 

.000100 

.000100 

10^250 

10,500 

10,750 

11,000 
1I,2S0 

.004667 

.004567 

11,500 

11,750 

12,000 

. 

12.230 
12. 500 

IS-SSS          -o>»«> 

5?-  SoO                     -  0130OT 
V'.VSoO                     .014000 
?^*22S                     .015000 
5i-2SS                    .010667 
■'VSoO                   .017667 
e^'^SS                   .019187 

.011267 

.006600 

12, 7^ 

13.000 
13,230 
13.  .SOO 

13.750 
14.000 

14.250     \            5Jr?SS       I           -O^a^W 
14  !jOO     I            ^»^  ?2S       \              023667 

15,000                  SS'mO       I           -029000 
15.50O     \            S*lSoO       1          -032333 
lAOOO     \            ^'SSS       '              037000 

iS;500     \            ^^                 :S4ie67 
17.  OOO     \            SSrSoO                 .047333 
17. 500     \            ^'^SS                 .055333 
18.  OOO     \            ^'?So                .065000 
1».500     \            XltoOO                .076000 
10,000      \            ^^SSSi                .1000 

\     10,50 

ia.w 

~  \ : 

^               .1533 



TcDftllo  RtrcDgtb. 
Load  at  timo  of  ruptun 

General  aummartf, 

^_ .^«,  ,_^*  scmare  inch  of  original  section ponnds 

»toeof5tta^Pf5i2*%„^l,„foriffinaTiioction ...do  . 


^KSSSSm^incb  under  strain  at  elastic  Umlt do 

^gSSSSSTiSduSSeter  at  point  oiruptnro do 

^J3SStSto  area  after  rapture,  per  centum  of  original  seoUon 

'■-3SiSifflJr=;iEEEE;E^;::::::;;;;:;;;;;;;::;::^^^ 


.".Ofrom 
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T£STS   OF   IRON  AND   STEEL. 


No.  762. 


Marks.  *Ti» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundt. 

2S0 

1,2.'M) 

2,500 

3,750 

5,000 

6.250 

7,500 

8,750 

0,000 

0,250 

9,500 

9.7fi0 

10,000 

10.250 

10,500 

10.750 

11,000 

11.250 

11,500 

]],750 

12.000 

12.250 

12.500 

12,750 

13.000 

13.250 

13.500 

13,750 

14,000 

14,250 

14.500 

14.750 

15.000 

15,500 

16,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19,000 

19,500 

20,000 

20,040 


Per  aaoare 
loch. 


Pound*. 
J.OOO 
5,000 
10.000 
15.000 
20.000 
25.000 
30,000 
35,000 
30,000 
37.0U0 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
60,000 
51.000 
52.000 
53,000 
54.000 
55,000 
56.000 
57.00U 
58.000 
59,000 
60,000 
02.000 
64.000 
66,000 
•  68.000 
,70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
b0,160 


Elongation 
per  inch. 


Ifieh, 
0. 

.000067 
.000267 
.000400 
.000600 
.000700 
.000833 
.000967 
.001033 
.001067 
.001133 
.001200 
.001267 
.001300 
.001733 
.002033 
.002667 


.005333 

.006467 

.  007667 

.008600 

.000867 

.010533 

.012000 

.013000 

.014167 

. 015333 

.016667 

.  017833 

.010167 

.0205)0 

.022000 

.025000 

. 028333 

.032000 

.036300 

.041000 

.047000 

.054000 

.064:i33 

.078000 

.1067 

.1467 


Saooeaaive 
elongation 
per  incb. 


Inch. 
0. 

.000007 
.000200 
.000133 
.000200 
.000100 
. 000133 
.000134 
.000006 
.000034 
.000006 
.000067 
.000007 
.000033 
.000433 
.000300 
.000034 
.001266 
.  001400 
.  001134 
.001200 
.000933 
.  001267 
.000666 
.001467 
.  001000 
.001107 
.001166 
.001334 
.  001166 
.001334 
.001333 
.001500 
.003000 
.003333 
.003667 
.004500 
.004500 
.006000 
.007000 
.  010333 
.013667 
.0207 
.0400 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.002400 


.008Q00 


Saccesaive 

permanent 

set. 


Inch. 


.000033 


.002367 


.005600 


RemArka. 


Initial  load. 


Elastic  limit. 


Tonsilo  strength. 


General  tummarif. 

Specific  gravity 7.8352 

Hardness ...      12.48 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do  ... 

Elongation  per  incu  after  rupture inch.. 

Elongation  per  inch  under  strain  nt  elastic  limit do. . . . 

Reduction  iu  diameter  at  point  of  rupture do 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".8  from  neck 

Character  of  broken  surfhce silky ;  cracks  developed  on  cylindrical  surface  of  stem 

Elongation  of  inch  sections ....'.31*,  ".12,  ".08 


80,160 

41.000 

0.1800 

.001:100 

.134 

41.11 
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No.  763. 

Diameter,  ^'.564. 

Sectional  area^  .25  square  incb. 


Applied  ioAde. 


TotiO. 


[  dlongaiioii 
per  inch. 


J,€900 
5.  0€fO 

iS,€900 

20,  ooa 

SO,  OOO 

3G,  oaa 

37,  0€>0 

39,  OOO 

40,  CKM> 

41,  OOO 
42.<KIO 

43,  OOO 

44,  OOO 

45,  OOO 

40,  OOO 

4T,  OOO 

48.CKH> 

40,  OOO 

SO,  OOO 

5X,000 

S2,000 

s«.ooo 

ST,  OOO 

&8,000 

so,  OOO 

00,000 

«2,000 

04,000 

00.000 

OB,  OOO 

TO,  OOO 

T2,000 

T4,000 

T€l,000 

T8.000 

T8,8eo 


O. 

.000100 
.000200 
.000367 
.OOOSOO 
.000700 
.000800 
.000933 
.001000 
.001033 
.001067 
.001100 
.0O1133 
.001167 


.006000 
.006867 
.008167 
.  OOS700 
.010000 
.011000 
.012267 
.012933 


.015333 
.017000 
.018000 
.010667 
.021000 


.023667 

.025667 

.029000 

.032667 

.037333 

.042333 

.048000 

.066333 

.064667 

.079667 

.1000 

.1500 


Sacoeaaive 
eloDgatiou 
per  inch. 


Inch. 
0. 

.000100 
.000100 
.000167 
.000183 
.000200 
.000100 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.001460 
.001300 
.002067 
.000867 
.001300 
.00U533 
.001300 
.  001000 
.001207 
.000666 
.000900 
.001500 
.001667 
.001000 
.001067 
.001333 
.001333r 
.001334 
.002000 
.003333 
.003667 
.004666 
.005000 
.005667 
.007333 
.000334 
.015000 
.020333 
.0500 


Fermuieiit 
set 


Ineh. 


.000033 


.005233 


.  010367 


SacceBsive 

pemiBneDt 

set. 


Inch. 


.000033 


. 005200 


.005134 


Remarks. 


IniUalloAd. 


Elastic  limit 


Tensile  strength. 
Load  at  time  of  niptare. 


General  sHmmary, 

T^n>-"^  «fc>#>^gtli  per  •gore  inch  of  original  Bection pounds..       78,880 

iSSeliiiii^Ser  square  inch  of  original  section do....       41.000 

SniStiom  pertiicL  after  rnptare............. inch..       0.2267 

SSSSisonSBr  inch  iinder  strain  at  elastic  limit 4lo 001167 

jtediiSumiSdiameteratpointofniptare do 174 

Kednctaon  in  area  after  ruptore,  per  centnm  of  original  section 52.2 

PositMni  of  rapture .- -. ''.0  from  noot: 

Claazaeterof  totolten  anrface gilkv 

IS^/aniB^ian  of  inch  ewitSanM ".40*.  ".14,  ".14 
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Marks, 


No.  764. 

8  Tit 
MT|M 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  incL. 


Applied  loads. 

EloDfcation 
per  inch. 

SoccesslTO 
oloDfratkm 
per  Inch. 

Permanent 

set. 

Saccessire 

pernument 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
250 
1,250 
2,500 
3,700 
5,000 
0.250 
7.500 
7,750 
8.000 
8,250 
8,500 
8,7.'.0 
9.000 
'  9, 2;iO 
9,500 
9,760 
10,000 
10.250 
10, 500 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 

12, 760 
13,000 
13,250 
13,500 
13,750 
14,000 
14, 250 
14,500 
14,760 
14, 020 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32, 100 
33,000 
34,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41.000 
4  J,  000 
43, 000 
44,000 
4.'>,000 
46,000 
47,000 
48,000 
40, 000 
50,000 
51. 000 
52,000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
69.000 
59,680 

Inch. 
0. 

.000100 
.000233 
.000400 
.000633 
.000767 
.001000 
. 001033 
.001100 
.001133 
.001667 
.002700 
.004300 
.005400 
.006667 
.008267 
.000900 
.010667 
.011800 
.012900 

.015700 
.017600 
.018n3 
.019800 
.021800 
.024107 
.026000 
.027KJ3 
.030009 
.032400 
.033033 
. 037767 
.038667 
.043667 
. 040167 

Inch, 

c. 

.000100 
.000133 
.000167 
.000233 
.000134 
.000233 
.000033 
.000067 
.000033 
.00a'>34 
.001033 
.001000 
.001100 
.001267 
.001000 
.001633 
.000767 
.001i;{3 
.001100 
.  001433 
.001307 
.001900 
.000533 
.001007 
.  OOiOOO 
.  OOJ 307 
.001833 
.001833 
.002167 
.002400 
. 001233 
.004134 
.000900 
.005000 
.002500 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

'""*o6l400* 

".OOMOO"' 

.008400 

.007600 



.013933 

.005533 

.022007 

.008154 





General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    60,680 

Elastic  limit  per  sanaro  inch  of  original  section do 33,000 

Klongation  per  inch  after  rupture inch..    0.0467 

Elongation  per  inch  under  strain  at  elastic  limit do 001133 

lieduction  in  diameter  at  point  of  rupture <lo 034 

deduction  in  area  after  rupture,  per  centum  of  original  section 11.8 

Position  of  rupture ' ".60  from  neck 

Character  of  broken  surface,  granular;  fhicturod  surface  contains  blow-holes;  numerous  cracks  de- 
veloped along  the  cylindrical  surface  of  stem. 
Elongation  of  inch  sections ".07*,  ".04,  ".«l 


S'^CoTti/oT'dect  ISz'^Ib 


c^GzziZfte 


i  Ex  36491 


-1 
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No.  948. 
Marks,  ^?;'i 
Diameter,  ".5C4. 
Sectional  area,  .25  square  inch. 


Elongation 
I>dr  inch. 

Saocesaive 
elongation 
per  inch. 

Permanent 
aet 

Sacoeaaive 

permanent 

act 

Inch. 
0. 

Itemarks. 
Initial  load. 

Elastic  limit 

TotoL 

Per  square 
incii. 

Pcumd*. 
250 
1.200 
t,500 
3,750 
5,000 
0.250 
7,500 
8  750 

Pounds. 
1,030 
&.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
30,000 
37,000 
38,000 
30.000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
60,000 
I        5i;000 
52.000 
63,000 
54,000 
55.000 
56,000 
57,000 
58.000 
50,000 
00,000 
62,000 
04,000 
06,000 
07,200 

Inch. 
0. 
.000133 
.000207 
.000433 
.OOOOUO 
.000767 
.     .000&33 
.001100 
.001133 
.001167 
.002067 
.002400 
.002733 
.003167 
.004033 
.004933 
.006200 
.007400 
.008733 
.000567 
.011000 
.012000 
.013333 
.014333 
.016367 
.016033 
.018707 
.020167 
.021667 

.025200 
.026833 
.020000 

.038107 
.045367 

Inch. 

0. 

.000133 
.000134 
.000106 
.000167 
.000167 
.000160 
.000167 
.000033 
.000034 
.000900 
.000333 
.000333 
.000434 
.000866 
.000900 
.001267 
.001200 
.  001333 
.000834 
.001433 
.001000 
.001333 
.001000 
.001034 

.  .001560 
.001834 
.001400 
.001500 
.001666 
.001Wi7 
.0016.13 
.002107 
.004333 
.004834 
.007200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0,000 
0,250 
9,600 
9.760 

10.000 
10,250 
10,500 
10,750 
11,000 
11,S0 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
11.260 
13.500 
13,750 
14000 
14,250 
14,500 
14,750 
15.000 

.001433 

.001433 

.005800 

.004367 

.011500 

.005700 

;■...;...::.. 1 

.  1 

i 

;...;; i.:; 

1 

1 

1 

15^500 
10,000 
10,500 
10,800 

1 

1    

Tensile  strength. 

1 

1 

1 

General  summary, 

Teaaileatreogth  per  square  inch  of  original  section pounds..    67.200 

SlaatfoliiBHperaqnaroinchoforiginaraection do —    37,000 

JElMiiBBtion  per  inch  after  rupture inch..    0.0533 

Eleaigation  per  inch  under  atrain  at  elastic  limit do 001167 

Sednctioa  in  diameter  at  point  of  rupture do 034 

Redaction  in  area  after  rupture,  per  centum  of  original  section 11.8 

Position  of  rupture 'M  f  rom  neclc 

Charaeterof  Moken  anrface,  granular;  blow-holes  at  point  of  mptnre,  also  along  stem  in  that  vicinity 
EkMigation  of  inch  sections ".00*,  ".04,  ".03 

S.  Ex.  36 7 
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No.  949. 


Marks,  ^J-o 

Dianicter,  ''.504. 

Sectioual  area,  25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

250 

1.250 

2,  fKJO 

:i.  75C 

5,000 

0.250 

7,500 

8.750 

0,  (100 

!».250 

0.500 

0, 750 

10,000 

10. 250 

10.500 

10,750 

11.000 

11,250 

1 1.  .soo 
11,750 
12^000 
12,250 
12, 500 
12,750 
l.'t.OOO 
13,250 
13,  .'>00 
13.750 
14.000 
14, 250 
14,500 
14,750 
15,000 
1  ft,  500 
10,000 
16,500 
10,750 


"     ~'  1   n«rS?-Jh     I  clon-ation 


Miiiare  i 
iucli.       I 


Poundi. 
1,000 
5,000 
10.000 
15.000 
20, 000 
25. 000 
30. 000 
35,000 
30.  000 
37. 000 
38. 000 
39, 000 
40,000 
41.000 
42,000 
43. 000 
44,000 
4.^  000 
40,000 
47.000 
48,000 
49.000 
50, 000 
51.000 
5  J,  OO'I 
53. 000 
54,000 
55.000 
50,000 
57. 000 
58, 000 
50,000 
00,000 
62,000 
64,000 
60,000 
C7.000 


Inch. 
0. 

.  000133 
.000267 
.000433 
.000600 
.  000767 
.000033 
.001133 
.  001233 
.001933 
.003000 
.  OO-'iOOO 
.007133 
.  007767 
.  008333 
.  009500 
.010067 
.011000 
.  013600 
. 014367 
.Ol.'iOO? 
.  016833 
. 018533 
.010867 
.021167 
.  022067 
.  024«33 
.  O26.'>00 
.  028200 
.  030133 
.  032067 
.  034500 
.  037867 
.  0<33 
.  0467 
.0600 


Inch. 
0. 

.0001:13 
.0001.34 
.OOOlOti 
.  00Q1G7 
.  000167 
.000160 
.000200 
.000100 
.000700 
.  001  667 
.002000 
.0015.33 
.000634 
.000560 
.001167 
.001167 
.  001233 
.001700 
.  000767 
. 001300 
.001160 
.  001700 
.  001334 
. 001300 
.002500 
.  0021GG 
.  001667 
.  001700 
.001^33 
.002534 
.  001833 
.003367 
. 005433 
.0034 
.0133 


rcrmanent 
sot. 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000033 
.0000.33 
.000067 


Successivo 
pertuaDeot 


Inclt. 


.000033 
0. 
.000034 


.005733 


.010400 


.010600 


.004667 


.0G6200 


liciuarki). 


loitial  load 


ElasUo  limit. 


TcnBile  strongtli. 


General  summary, 

Tcuailo  atrecgth  per  miiiare  inch  of  original  section pounds. .    07, 000 

£Iastio  limit  per  snoaro  inch  of  original  section do —    35,000 

Elongation  per  Incn  after  rapt  are inch..    0.0700 

Elongation  per  inch  under  strain  at  olastio  limit do 001133 

Keduction  in  diamoter  at  point  of  rnpturo do 034 

Reduction  in  area  after  rnpturo,  percontaraof  original  section 11.8 

Position  of  mptnro ".  05  from  middle  of  stem 

Character  of  broken  surface granular  00  iter  cent.,  dull  silky  10  per  cent. ;  fractured  at  a  blow-hole 

Elongation  of  inch  sections ".05,  ".00*,  ".07 
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Marks,  3^«T.j^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  iucii. 


No.  950. 


Applied  loads. 
ToteL 


PimmdM. 
250 
1.2S0 
2.800 
3.7a0 
S<.000 
0.960 
7,600 
7,750 

a.  000 

8,250 
S.300 
8,750 
0.000 
0.250 
9.SO0 
9.750 
10.  QUO 
10.250 
lO^SOO 
10.750 
11,000 
11,250 
11.500 
11.750 
12,000 
12.500 
12,000 
13,500 
14.000 
14,500 
14.040 


Per  oqiutro 


er  oqa 
incA. 


1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
80,000 
31,000 
32,000 
33,000 
30,000 
3A,000 
36,000 
.T7,000 
38.000 
StO.OOO 
40,000 
41.000 
42,000 
40,000 
44.000 
45.  000 
40.090 
47.000 
48.000 
TiO,  000 
&*J.000 
54.000 
50.000 
58.000 
58.500 


SloDCAtion 
perTnoh. 


lACk. 

.000133 


.UOIOOO 
.001083 
.001100 
.001207 
.001007 
.002733 


.007f«7 

.000767 

.010400 

.011367 

.012500 

.014333 

.015KKI 

.016867 

.017800 

.020500 

.0217 

.OSTiO 

.0300 

.0350 

.0400 


Saccemlve 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000167 
.000183 
.000167 
.000167 
.000233 
.000033 
.000067 
.000167 
.000400 
.001066 
.000667 
.001000 
.001033 
.001534 
.001000 
.000633 
.000067 
.001133 
.  0018:» 
.001500 
.001034 
.  000033 
.002700 
.0012 
.0033 
.0050 
00  lO 
.0050 


Permanent 

set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

.009067 


SaoccMlTo 

permanent 

set. 


Inch. 


Kemarka. 


InitUl  loud. 


.000067 


. !  Elastic  limit. 


.001533 


.001466    i 


.008133 


.006600 


.013067 


.005834 


.!  Tensile  strenj^th, 


General  sHmmartf, 

Tensile  sferenfcth  per  eqaaro  inch  of  original  section fionnils..    58,660 

AastM  limit  per  MOAre  inch  of  erigiaal  section do 32,000 

flonnttonDer  inch  after  raptare inch..    0.0000 

•  Elonpuiofn  per  inch  under  strain  at  elasticlimit do 001100 

Kednctloain  diMuetflr  at  point  of  rapture do 034 

BednctloB  in  areA  alter  mptnre,  per  oentom  of  original  section 11.8 

PMttiimef  rupture ".3fVomneok 

Charaeterof  Broken  anrfiMse jcranolar  50  per  cent.,  doll  flaky  50  per  cent. 

I  ef  inch  seeikms ".11*  ".04,  "03 


100 


TESTS   OF   IRON   AND    STEEL. 


No.  951. 


Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 


Applied  loads. 


Total. 


Poundi. 
260 
1,250 
2.500 
3,750 
5.000 
0,250 
7,500 
8.750 
0,000 
0.250 
0,500 
0,760 
10.000 
10,250 
10.600 
10.750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12.750 
13,000 
13,250 
13,600 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
10.000 
10,600 
20,000 
20,050 
17  800 


Peraqaaie 


eraqai 
incQi. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
30.000 
35,000 
.')6.000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
80,200 


Elongation 
per  inch. 


Inch. 
0. 

.00013.3 
.000333 
.000500 
.000667 
.000833 
.000967 
.001133 
.  001167 
.001200 
.001233 
.001267 
.001500 
.001633 
.002267 
.003167 
.005000 
.  005767 
.007067 
.007767 
.008783 


.010067 
.011667 
.012867 
.013767 
.015233 
.016500 
.017767 
.010400 
.020400 
.021667 


.0267 
.0300 


.0400 
.0467 
.0567 
.0633 
.0767 
.1233 
.1533 


SncoeasiTO 
elongation 
per  inch. 


Permanent 
set 


Inch. 

0. 

.000133 
.000200 
.000167 
.000167 
.000166 
.000134 
.000166 
.000034 
.000033 
.000033 
.000034 
.000232 
.000133 
.000634 
.000900 
.001838 
.000767 
.001300 
.000700 
.000966 
.001100 
.001134 
.000700 
. 001000 
.001100 
.001466 
.001267 
.  001267 
.001033 
.001000 
.001297 
.001666 
.003367 
.0033 
.0033 
.0034 
.0033 
.0067 
.0100 
.0060 
.0134 
.0466 
.0300 


SacceasiTO 
permanent 


Inch, 


.000033 
.000033 
.000033 
.000067 


.000067 


.000167 


.004300 


.009067 


Inch, 


.000033 


.000034 


.000100 


.004183 


.004767 


Bemarka. 


InitUl  load. 


Elaatic  limit 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    HO,  200 

Elasticlimit  per  sqnare  inch  of  original  section do —    .19.000 

Elongation  per  inch  after  mpture inch..    0.2267 

Elongation  per  inch  under  strain  at  olastio  limit do 001267 

Seduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.  *2 

Position  of  rupture ".0  from  neck 

Character  of  broken  surfkce silky 

Elongation  of  inch  sections ".39*,  MG,  ".13 


Diameter  ^^504. 

Sectional  areA  .25  square  inch. 


TBSTS  OF  IRON  AND  STEEL. 

Tube  No.  13.— 8''  Converted  Bifte. 
No.  725. 
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•Apjftliad  lomdm. 


TotML 


f^ermm 
inch 


JO,OOf> 

37,  CKPO 
38,000 
39.0OO 

41.000 

43,000 
**•??£ 

4T.  OOO 

4a.ooo 

40,000 
00.000 
&1.000 

&2,ooo 
sXooo 

S7,000 
SM».000 
<R,  OOO 

458,000 

-;«,000 


SlomKation 
per  inch. 


.  000167 
.  000838 
.000438 


.000933 
.  €»01133 
.  001200 
.  €>01238 
.  001700 
.  002383 
.004500 
.  005207 


.007000 
.  O081C7 
.  009707 
.010400 
.011207 
.  012700 
.  014033 
.  015000 
.OlOSOO 
.017500 
.018067 
.020667 
.022367 
.024067 
.026000 
.027500 
.029500 


.086667 

.041838 

.046067 

.055500 

.065607 

.080000 

.1067 

.1667 


SuccesslTe 
elongation 
per  Inch. 


Jneh. 
0. 

.000167 
.000166 
.000100 
.000167 
.000200 
.000133 
.000200 
.000067 
.000033 
.000407 
.000633 
.002167 
.000767 
.001033 
.000700 
.001167 
.001000 
.000633 
.000867 
.001433 
.001333 
.001567 
.000900 
.001000 
.001167 
.002000 
.001700 
.001700 
.001033 
.001500 
.002000 
.002533 
.004634 
.005160 
.006234 
.007433 
.  010107 
.014333 
.0267 


Ponuaneni 
set. 


Inch. 
0. 
.0 
.U 
.0 

.0 

.0 
.0 

.0 


.008033 


.008033 


.013733 


SaoceMiTB 

ponnanent 

Bet. 


Inch. 


.OOSOOO 


.006700 


Remarks. 


InitUl  load. 


Elaatlc  Umit 


Tensile  strength. 


General  tumnutry. 


8«ci6ee*»^^^7  — rr.'-Ti 

^'^f'^lULWV.W  Wer  aquare  inch  of  original  section pounds.. 

^?^^}^\St\Sch  miter  raptuTe inch.. 

S^SiSoTS^ai^orface silky 

^gSSS^^Schaectiona ".  85».  M8.  '.  14 


7.8584 
11.40 
75.280 
37.  DUO 
0, 22.'0 
001233 
.134 
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TESTS   OF   IRON  AND   STEEL. 


No.  726. 
Marks,  %T^i^ 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  incb. 


Applii 

idlOAdfl. 

Per  sqnare 
inch. 

Elongation 
per  inch. 

SacceMtve 
elongation 
per  inch. 

Permanent 
aet 

SocoeaaiTe 

pennanent 

■et 

Bemarka. 

Total. 

Pound*. 
250 

1.250 

2,500 

3,750 

6.000 

6,250 

7,500 

8,750 

9,000 

9,250 

9.500 

9.7.'50 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

13,500 

16,000 

10.600 

17,000 

17,500 

18,000 

18,500 

19,000 

19,600 

19,710 

16,400 

Poundt. 
1,000 
5  0b0 
10..000 
15.000 
20,000 
26,000 
30.000 
36,000 
30,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
53,000 
53,000 
64,000 
55,000 
.V),000 

r»7,ooo 

58.000 
59.000 
"0,000 
62,000 
64,000 
66.0U0 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,840 

Ineh. 
0. 

.000100 
.OOU207 
.000367 
.000467 
.000067 
.000833 
.001000 
.001067 
.001100 
.001183 
.001233 
.001483 
.002233 
.002000 
.004100 
.005133 
.006267 
.006967 
. 007733 
.009067 
.010267 
.011400 
.012067 
.013000 
.  014267 
.015667 
.016833 
.018333 
.010667 
.021107 
.022067 
.024000 
.027000 
.030500 
.036000 
.040000 
.046167 
.053333 
.062500 
.073607 
.  1033 
.1333 

Ineh. 
0. 

.000100 
.000167 
.000100 
.000100 
.000200 
.000166 
.  000107 
.000067 
.000033 
.000033 
.000100 
.000200 
.000800 
.000667 
.001200 
.001033 
.001134 
.000700 
.000766 
.001334 
.001200 
.001133 
.000667 
.000933 
.  001267 
.001400 
.001100 
.001500 
.001334 
.001500 
.001500 
.001333 
.003000 
.OOS.'UW 
.004500 
.005000 
.000167 
.007160 
.000107 
.011107 
.029633 
.0300 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 



.000167 

.000167 

.004567 

.004400 

.009433 

.004866 



Tensile  strength. 
Load  at  time  of  mpture. 

General  eummarif. 

Tensile  strength  per  sqnare  inch  of  original  section pounds.. 

Elastic  limit  per  sooare  Inch  of  original  section  do 

Elongation  per  incli  after  mptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do.... 

Reduction  in  diameter  at  point  of  rnptnro.* do 

Reduction  in  area  after  rupture,  per  centum  of  original  section ..., 

Position  of  rupture 1".10  IVumneck 

Character  of  broken  surface granular,  70  per  cent ;  dull,  flaky,  at  circum ferenco.  30  per  cent 

Elongation  of  inch  sections "MB*,  ".16,  ".10 


78.840 
40,000 
0.1467 
001433 
.064 
21.4 
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Marks,  %l'U 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  727. 


Applied  loads. 


Total. 


l*eT 


incl 


sqna 
icli. 


J*ound*. 

1.000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35.000 
30.000 
37.000 
3fl.000 
30.000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
40,000 
47,000 
4A.0OO 
49.000 
50,000 

r>t,ooo 

52,000 

5:fi,ooo 

54,000 
51>.  000 
50,000 
57,000 
5M,000 
50.000 
00,000 
02,000 
CI,  000 
00,000 
C>8,000 
70.000 
72.000 
74,000 
75,7L»0 


EloDcatiou 
per  indi. 


Inch. 
0. 

.000133 
.000267 
.000407 
.000633 
.000800 
.000967 
.001300 
.001287 
.001400 
.001733 
.003700 
.004733 
.005000 
.00GG07 
.007467 
.008633 
.000367 
.010G67 
.011667 
. 012933 
.014000 
.015600 
.  010433 
.017067 
.010333 
.021000 
.022500 
.024107 
.02:>i!33 
.027167 
.029033 
.  031233 
.035500 
.040000 
. 046367 
.053667 


SocccsAivo 
eloDgation 
per Incb. 


Inch. 


Permonont 

BOl. 


Sacceiiaivo 

penaanont 

sot. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000133 


Inclu 


I 


.074833 

.0067 

.1567 


.000133 
.000134 
.000200 
.000166 
.000167 
.000107 
.  00023.3 
.000067 
.000133 
.  000333 
.001067 
. 001033 
.000007 
.001067 

.OOOflOO  ' 

.001166   

.000034  I   .007800 

.001100  I 

.001000  ■ 

.001266  i 

.  001067 
.001600 
.000833 
.001234 
.001066 
. 001667 
.001500 
.001507 
.001606 
.  0013.34 
.001H60 
.002200 
.004267 
.004500 
.000367 
.007300 
.008333 
.  012833 
.021867 
.0600 


.000033 
.000100 


.003267  I   .003134 


.004533 


t 


.013600 


.005800 


Itomarkn. 


Initial  load. 


Elnstic  limit. 


ToDsile  AtroD^^li. 
Load  at  timo  of  rnptaro. 


General  summary, 

Tenule  Ktxenisth  per  aqnare  inch  of  orieinal  section .' pounds..    75,720 

Klaiitie  limit  per  mnare  inch  of  original  section do 37.000 

Sloacation  per  inch  after  mptare .* inch..    0.1067 

EUmnSon  per  inch  nnder«train  at  elastic  limit do 001400 

K«d£5on  in  dlsmeter  ftt  pobit  of  rnptnre do .104 

KeAoetion  in  area  after  raptnro.  per  centnm  of  original  section 33.5 

Ttadtion  of  rnptaro   ".20  from  niiddlo  of  steam 

Ckaracter  of  broken  snrfaco granular,  50  per  cent.;  dull,  flaky,  50  per  cent. 

Sloof^ation  of  inch  sections  *• ".15,  ".28*.  ".16 
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Marks,  L^?.  I 


TESTS   OP   IRON   AND   STEEL. 


No.  728. 


iuui  ika,  M.  Ti  I 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 


Applied  loads. 

per  inch. 

Sacoeaaive 
eloDgation 
penocb. 

Permaneot 
set. 

Sacceasivo 

permanent 

set. 

Bemarka. 

Total. 

Per  Bqaare 
incki. 

Pounds. 

250 

1,250 

2,500 

3.750 

5.000 

6.250 

7.500 

8,750 

9.000 

0.250 

0,500 

9,760 

10,000 

10,250 

10.500 

10.750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

15,500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19.500 

20,000 

20,500 

20,830 

17,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
36.000 
37,000 
38,000 
89.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
59.000 
60,000 
62.000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,320 

Inch. 

0. 

.000100 
.600233 
.000367 
.000667 
.000700 
.000900 
.001033 
.  001067 
.001100 
.  001133 
.001200 
.  001267 
.001300 
.001333 
.001367 
.001400 
.001667 
.002133 
.002600 
.003000 
.005000 
.007000 
.007500 
.008267 
.009633 
.010667 
.  011733 
.012967 
.  014033 
.015400 
.016667 
.018033 
.020567 
.023167 
.026500 
.030000 
.  033733 
.038167 
.043667 
.050000 
.057833 
.008333 
.0900 
.1400 

Inch. 
0. 

.000100 
.000133 
.000134 
.000200 
.000133 
.000200 
.000133 
.000034 
.000033 
.000033 
.000067 
.000067 
.000033 

.000034 
.000033 
.000267 
.000466 
.000467 
.001000 
.001400 
.003000 
.000500 
.000707 
.001306 
.0010.34 
.001066 
.001234 
.OOIOGO 
.  001307 
.001267 
.  001360 
.002534 
.002800 
.  003333 
.003500 
.0037.33 
.004434 
.005500 
.006333 
.007833 
.010500 
.  021667 
.0500 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUo  limit. 

• 

Tenaile  strength. 
Loadattimeofmptnre. 

a 

.000267 

.000267 

.005133 

.004866 

General  Bummary, 

Specific  foi^yit^' 7.8549 

Hardness : "*'      13  6ft 

Tensile  strength  per  eqaare  inch  of  original  secUon ."."..'..'.*.'."'  noiuids*      83. 820 

Elaatio  limit  per  square  inch  of  origlnfu  section _  do    "    44  000 

Elongation  per  inch  after  mptnro iJJ.ineh       0  2667 

Elongation  per  inch  under  strain  at  elastic  Umit '. iio    *•    001400 

ICednction  in  diameter  at  point  of  rupture !.llI!!I.do 164 

deduction  in  area  after  rupture,  per  centum  of  original  section .• *." " 40  7 

Position  of  rupture ".20  frim  middii  of  auii 

Charaister  of  broken  surface -m^ 

Elongation  of  inch  sections -,., \..™J.**'VlV/''.*45*/^e 
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Marks,  ^£»o 


No.  729. 


Diameter,  ".563. 

Sectional  area,  .25  sqaare  inch. 


Applied  loocU. 


Total. 


230 
1.2S0 
2,S0O 
3.750 
S.O00 
€,250 
7.S00 
N700 
9, 000 
9.2J0 
9,.<i00 
0.750 
10,000 
10,250 
10.500 
10,720 

11.  oca 

11,220 
11.500 

I  11,750 
12.000 

I  12^250 
12,500 

I  12.750 
18,000 
12^250 
13,500 

I  U.TCO 
KOOO 
K250 
14,500 
14.750 
15^000 
15.500 
li^OOO 
10.500 
17,000 
f7.50O 
18.000 
ULSOO 
Ifl^OOO 
10.500 
Ifl^OlO 
17.  too 


Per  square 
incn. 


Pou-wdM. 

1.00U 

5,100 

lO.OOO 

]:>,ooo 

-JU.0OO 
25.000 
Sti.OOO 
35.000 
3«,UO0 
37.00U 
3H,000 

40.000 
41,  MM 
42,000 
43.000 
44.000 
45.000 
40.000 
47.000 
48.000 
49,000 
50.000 
51,000 
S2.000 
53.000 
54.000 
55.000 
SO.000 
S7.000 
58.000 
60,000 
00. 000 
02,000 
64.000 
06,000 
68,000 
70.000 
72.000 
74.000 
70^000 
78,000 
70,friO 


ElongatfoD 
per Inch 


In-Ji. 
0. 

.00013.1 
.000267 
.000467 
.OOUOXI 
. 0OU7G7 
.00(1007 
.001  UK) 

.ooiKia 

.  IjOVJUO 
.  WVI33 
.OOltlOO 
.  001367 
.002j00 
.000433 

.  qm:m 

.005733 
.006133 
.007400 
.00843.1 
.000733 
.010G3:t 
.011833 
.012000 
.013500 
.014467 
.015833 
.  017267 
.018500 
.010033 
.021067 


.024000 
.027333 


.034500 


.043933 

.051003 

.050SOO 

.072667 

.0000 

.1500 


Bacceuive 
eloniEatlon 
per  inch. 


Inch. 
0. 

.000138 
.000i:<4 
.U00200 
.»}01(i6 
.000134 
.  OOO'JOO 
.000133 
.000033 
.flO<HKi7 
.000033 
.000067 
.000067 
.  UOl  133 
.UU0033 
.001067 
.021233 
.C0O70O 
.000067 
.001033 
.001300 
.000900 
.001200 
.000767 
.000000 
.000907 
.001300 
.001434 
.001233 
.001133 
.001434 
.0012G6 
.001067 
.003333 
.003267 

.oaiooo 

.003833 
.OOGGOO 
.007100 
.008407 
.013167 
.  017333 
.0000 


Pemifuient 
set. 


Inch. 
0. 
0. 
0. 
U. 
u. 
0. 
u. 
0. 


.0U0133 


.001833 


.oouwo 


SacoesslTe 
pennanent 


"R^wnftrfcf- 


Ineh. 
0.  Initial  load. 


.000133 


.004700 


.005067 


Elastic  limit 


Teoftilo  strcDgtli. 

Load  at  time  of  roptare. 


General  eummary. 

TcBiSie  etiengtli  per  square  inoli  of  original  section pounds..    70,640 

Bastie  limit  por  square  inch  of  origiaarsoctlon do 40,000 

I  per  incn  alter  mpturo inch..    0.2500 

I  per  inch  under  strain  at  elastic  limit do 001307 

I  la  diameter  at  point  of  mpturo do 153 

I  in  area  alter  mpturo,  per  centnm  of  ori|;inal  section 47.2 

rnattlsn  nf  Tuptnm ".Ifiromneck 

ChacBcter  of  broken  surfiuse silky 

leflnchsectkiia ".41*.  ".21, « 13 
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Marks,  ^'^.'ii 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


No.  730. 


Applied  loads. 

BloozaUon 
porlnch. 

Inch. 

0. 

.  000133 
.000267 
.000367 
.<*0533 
.000667 
.000833 
.001000 
.001000 
.001033 
.001067 
.001133 
. C01200 
.001267 
.001300 
.001367 
.001967 
.003107 
. 0047C7 
.OOiiCOO 
.006333 
.007000 
.008600 
.000033 
.  009033 
.  010933 
. 012033 
.012833 
.014107 
.015207 
.  010007 
.0175«J7 
.018907 
.  022100 
.  024000 
.027067 
.031400 
.  035333 
.040(M)0 
.045000 
.052000 
.  059500 
.070000 
.0000 
.1507 

1 

Total. 

PcrMinare 
lotli. . 

Pounds. 
1.000 
.1.  000 
10,000 
l.'i.OOO 
20.000 
25.000 

:u).ooo 

35,000 
30,000 
37,000 
38.000 
30,000 
40,000 
41.000 
42, 000 
43,000 
44.000 
45, '"CO 
40,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52, 000 
5:i,  000 
54,000 
55, 000 
.'iO,  000 
57,000 
58,0tJ0 
50.000 
00,000 
03.000 
C4,  «»0 
06,000 
08,000 
•     70,000 
72, 000 
74,000 
70,000 
78,000 
80, 000 
82.000 
83,000 

eloDcaUon 
IKjr  incb. 

Jneh. 

0. 

.000133 
.000134 
.000100 
.000106 
.000134 
.000100 
.000167 

0. 
.000033 
.000034 
.000060 
.001067 
.000067 
.000033 
.000067 
.000600 
.001200 
.001000 
.000833 
.000733 
.L00067 
.001000 
.00U33 
.000900 
.001000 
.001100 
.000800 
.001334 
.001100 
.001400 
.OOOWO 
.001400 
.003133 
.002500 
.003067 
.  003733 

.004667 

.005000 

.007000 

.007600 

.  010500 

.  0200 

.0607 

net. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

pormanent 
sot. 

UomarVn. 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
0,250 
7,  COO 
8,750 
9,000 
0,250 
9,600 
0,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,260 
11,500 
11,750 
12,000 
12. 250 
12.600 
12.750 
13,000 
Kl,250 
13,500 
13, 750 
14,000 
14.250 
14,500 
14,750 
15,  OOO 
15,500 
16.000 
10,500 
17,000 
17,  500 
18,000 
18.500 
10,000 
19,500 
20,000 
20, 600 
20,000 
17,700 

Inch. 
0. 

Initial  lo^. 

0. 

Elaatic  limit. 

.001633 

.001633 

.006800 

.005107 



Tensile  strength. 

Load  at  tlmo  of  raptnro. 

1 

General  Bummary. 

Tcnnilo  Rtrcnf^h  per  aqnaro  inch  of  ori^nol  section ponnds..      83,000 

KliiHtio  limit  per  snuaro  inch  of  of  orip^iual  section do 43, 000 

Klongatlon  pel- iucli  after  rupturo inch..      .02007 

Klon^xntion  per  inch  under  nt rain  at  elaatio  limit do 001367 

Ileiluctlon  in  diamefor  at  point  of  rnptnro do.  ..         .  154 

llodnction  in  area  after  mptaro,  per  contnni  of  original  section 47. 2 

Position  of  mptare r'.20  from  neck 

Charaoter  of  broken  surface silky 

Elongation  of  inch  sections ".37*, ''.20  ",  .17 


3  ^'  CoTze/GT^cf  J^t/^le 


^T^eGcT^ 


SEx3649l 


TESTS   OP   IRON   AND   STEEL. 


1Q7 


Marks,  J|;«x 

Diameter,  ''^0. 

Sectional  area,  .246  square  inch. 


No.  864. 


Applied  lotds. 


TotaL 


Pmtndt, 

246 

1,230 

2,400 

3,090 

4,«20 

6;i50 

7.880 

8,610 

8,806 

0,102 

0,348 

fi,S94 

0,840 

10,086 

10,332 

10,  S78 

10,824 

11,^0 

11, 316 

11,562 

11,808 

12,054 

12.300 

12,546 

12,792 

13»038 

13,284 

13,530 

13,776 

14,022 

14,268 

14,514 

14,760 

15,252 

15,744 

16.236 

16^728 

17,220 

17,712 

18,204 

18,606 

10,188 

16,400 


Peraqiuune 
inch. 


Ptmndt. 
1.000 
5,000 
10,000 
15^000 
20,000 
25,000 
30.000 
35^000 
36,000 
37.000 
38,000 
30.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
40,000 
SO,  000 
51.000 
52,000 
S3. 000 
54.000 
56,000 
56,000 
57,000 
58,000 
50,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000267 
.000483 
.000600 
.000767 
.000933 
.001007 
.001100 
.001183 
.001107 
.001283 
.«M)1467 
.001800 
.002&00 
.003600 
.005333 


.007233 
.008100 
.000433 
.010500 
.  011633 
.012333 
.013600 
.014833 
.010667 
.018167 
.010607 
.020833 


.023667 
.025167 


.032500 

.037333 

.(M3333 

.050000 

.058333 

.0667 

.0900 

.1367 


Saccesaive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.  1100107 
.000166 
.000167 
.000167 
.000166 
.000184 
.000033 
.000033 
.000034 
.000066 
.000234 
.000333 
.000700 
.001100 
.002033 
.000667 
.000033 
.000867 
.001333 
.001067 
.001133 
.0O070U 
.001267 
.001233 
.001834 
.001500 
.001500 
.001106 
.001500 
.001334 
.001500 
.003766 
.003567 
.004833 
.006000 
.006667 


Permanent 
set 


Snccegsive 

permanent 

act. 


Hcmarka. 


.008307 

.0233 

.0407 


IfuA, 


I    0. 


Inch. 


Initial  Ioa«1. 


.000300 


.004733    I      .004483 


.000800 


.005067 


Elaatic  limit. 


Tcnaile  atrength. 
Load  at  time  of  mptnre. 


General  eummary. 

Tcaofle  strength  per  eqoate  inch  of  original  section ponnda..      78,000 

Elasdo  limit  per  square  inch  of  original  section do 80,000 

Elongation  per  inch  oIlAr  rapture inch..      0.2167 

Elongation  per  inch  under  strain  at  olaatio  limit do 001233 

Rcdaetion  in  diameter  at  point  of  mptare do 160 

Redoction  in  area  after  rupture,  percentnmof  original  section 4&0 

PoaiClon  of  rupture ".50  from  neck 

Character  of  oroken  surDsce ailky,  with  alight  lamination 

Elongation  of  inch  aections ".39*,  ".13,  ".13 
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TESTS    OP   IRON   AND   STEEL 
No.  865. 


Marks,  BT5*b 

Diameter,  ".562. 

Sectional  area,  .248  square  inch. 


Applied  loads. 


Total. 


Poundt. 
248 
1,240 
2.480 
3, 720 
4.060 
G,200 
7.440 
8.680 
8, 9-J8 
9.170 
9.424 
9.072 
0,020 
10.168 
10.416 
10.664 
10. 012 
11,100 
11.408 
11.G5G 
11.904 
12. 152 
12,400 
12.048 
12.806 
13.144 
13,302 
13,040 
13,888 
14, 136 
14.384 
14,032 
14,880 
15.376 
15,872 
16,368 
10,864 
17.360 
17.866 
18,352 
18.720 


Per  square 
inch. 


Poundt. 
1,000 
5.000 
10.000 
15.000 
20.000 
25. 000 
30.000 
35.000 
36.000 
37.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
50,000 
57,000 
58,000 
59,000 
GO,  000 
02.000 
64,000 
66,000 
G8,iHM) 
70,000 
72,000 
74.000 
75.480 


Eloai^ation 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000433 
.000600 
.000767 
.000933 
.001133 
.001233 
. 001367 
.002707 
.004507 
.005500 
.006333 
.0072:i3 


.009633 
.010500 
.011567 
.012500 


.015000 
.OlOtMM) 
.017600 


.020000 

.021667 

.023600 

.025333 

.027267 

.028967 

.030007 

.032338 

.038000 

.012000 

.048000 

.055000 

.005167 

.0707 

.1000 

.1000 


Saccesfiive 
elonf^lioii 
per  inch. 


Inch. 
0. 

.000133 
.000107 
.000133 
.000167 
.000107 
.000106 
.000200 
.000100 
.000184 
.001400 
.001800 
.000933 
.000833 
.000900 
.001000 
.001400 
.000867 
.001067 
.000933 
.001333 
.  001167 
.001600 
.001000 
.001333 
. 001067 
.001667 
.001933 
.001733 
.001034 
.001700 
.  001700 
.001666 
.005667 
.004000 


.007000 

.010167 

.011533 

.0283 

.0600 


Ponnaiieiit 
set. 


JneK 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000100 


.004100 


.014567 


Successive 

permanent 

set. 


Inch. 


.000033 
.000067 


.004000 


.004783 


.005734 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strenfrth  per  square  inch  of  original  section pounds..       75.480 

Elastic  limit  per  square  inch  of  originalsection do  ...       35,000 

Elongation  per  incfi  after  rupture inch..       0.2333 

Elongation  per  inch  under  strain  at  elastic  limit do 001133 

llednotion  in  diameter  at  point  of  rupture do....  .132 

Redaction  in  area  after  rupture,  per  centum  of  original  section «..  41.5 

Position  of  rupture ".4  from  middloof  stem 

Character  of  broken  service silky,  slightly  granular 

Eifmgation  of  inch  sections ".26*.  ".81,  ".13 


TESTS   OF   IRON   AND   STEEL. 
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IsTo.  866. 


MarkSy  jj  T«*M 

Diameter,  ".664. 

Sectional  area,  .25  square  incb. 


Applied  loads. 


Total. 


-I 


250 
1.2S0 
2,500 
3,750 
5.000 
6,2.50 
7.500 
8,750 
9.000 
0,250 
0,500 
0.750 
10,000 
10.250 
10.500 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12.250 
12,500 
12.750 
13.000 
13.250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,760 
15.000 
15.500 
18,000 
10L500 
17,000 
17,500 
18,000 
Ifl^SOO 
18.080 


Per  saaare 
incn. 


Poundt. 
1,000 
S.000 
10,000 
1%000 
20,000 
25,000 
30.000 
35,000 
.'W.OOO 
37.000 
38,(100 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
61.000 
52,000 
53,000 
54,000 
55,000 

so;  000 

57,000 
58,000 
SO,  000 
00,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
74,720 


EloDfEation 
per  inch. 


Inch, 

0. 

.000133 
.000333 
.000467 
.000600 
.000767 
.000033 
.001100 
0U1233 
.001633 

-.003267 
.004407 
.005667 
.006183 
.007000 
.008067 
.009333 
.010338 
.  01UG7 
.012000 
.013000 
.014667 
.  016100 
.  017167 
.  018267 
.010567 
.021500 
.023500 
.025000 
.020500 
.028233 
.020733 
.  031933 
.036667 
.041000 
.047667 
.055333 
.065333 
.0767 
.1067 
.1333 


Bncceastve 
elonf^ation 
per  Inch. 


PeiTnanent 
set. 


IndL 
0. 

.000133 
.000200 
.000134 
.000133 

.000166 

.000167 

.000133 

.000400 

.001634 

.  001200 

.  001200 

.000466 

.000867 

.001007 

.001200 

.001000 

.000834 

.000833 

.001600 

.001067 

.001433 

.001067 

.001100 

.001300 

.001033 

.002000 

.001500 

.001500 

.001733 

.001500 

.002200 

.004734 

.004333 

.006667 

.007660 

.010000 

.011367 

.0300 

.0266 


Inch. 

0. 

0. 

.000033 
.000033 
.000033 
.000067 
.000067 
.000067 


.004233 


.008767 


.014233 


Suocesaivo 

permanent 

set. 


Inch, 


.000033 


.000034 


.004166 


.004534 


.005106 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  Bummary, 

Teasile  strength  per  sqnare  inch  of  original  section ponnds..      74,720 

Bsatic  limit  per  sonare  inch  of  ori^nal  section .". do  ...      35,000 

EloDgatioa  perinchalter  mptare inch..      0.1667 

Sioagatkni  per  inch  nnder  strain  at  elastic  limit do  ...    .001100 

Sedacfckm  in  diameter  at  point  of  ruptnre do 004 

Bednetion  In  area  after  mptnro,  per  oentam  of  original  section 30.0 

Poaitkm  of  mptoze ".4  from  middle  of  stem 

Chaneter  of  broken  surface,  granular,  60  per  centum ;  dull  silky,  40  per  centum ;  cracks  opened  in 

tke  cylindrical  surfaoe  in  the  ricinity  of  the  place  of  rupture. 
SkngaUoo  of  inch  seotlons ".13,  ".27*,  ".10 
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TESTS   OF   IRON   AND   STEEL. 


No.  867. 

Marks,  b®^;'m 

Diametser,  ".663. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 
250 
1,250 
2,600 
3,750 
5,000 
0,250 
7,600 
8,750 
9,000 
9,250 
9.600 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13, 250 
13,500 
13,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
18.000 
16,300 


Fer  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
31,000 
62, 000 
63,000 
64,000 
65,000 
60.000 
67,000 
68,000 
50,000 
60,000 
62,000 
64,000 
66,000 
08,000 
70,000 
72,000 
74,000 
74,400 


Elon  fixation 
per  loch. 


Inch. 

0. 

.000133 
.000267 
.0004.33 
.000000 
.000733 
.000900 
.00L0C7 
.001400 
.002300 
.005000 
.005933 
.006600 
. 007067 
.006033 
.000333 
.  0103.33 
.011600 
.013333 
.  014133 
.  015167 
. 010500 
.018000 
.019000 
.020400 
.  021067 
.  023733 
.025600 
.027667 
.  029167 
.  031167 
.032667 
.035667 
.040600 
.046333 
.053000 
.062333 
.075667 
.0933 
.1300 
.1707 


SacGoasivo 
dODgatlon 
per  loch. 


incA. 
0. 

.000133 
.000134 
.000106 
.000107 
.000133 
.000167 
.000107 
. 000333 
.000900 
.002700 
.000033 
.000607 
.  0(»10G7 
.000306 
.001300 
.001000 
.  001167 
.002033 
.000000 
. 001084 
.001333 
.001500 
.001000 
.  001400 
.001267 
.002006 
.  001767 
.002167 
.001500 
.002000 
.001600 
.003000 
.004833 
.005833 
.006667 
.000333 
.013334 
.  017633 
.0307 
.0407 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000067 


Successive 

permanent 

set. 


Itich. 


.000033 
.000034 


Kemarks. 


Initial  load. 


Elastic  limit 


005200  .  006133 


.009933 


.016167 


.004733 


.006234 


Tensile  strenj^th. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  streuKtli  per  square  inch  of  orif^nal  section pounds..    74,400 

Elastic  limit  per  square  inch  of  original  section do...    35,000 

Elongation  per  inch  after  rupture inch..    0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001067 

Reduction  in  diameter  at  point  of  rupture do...        .163 

Keduction  in  area  afterruptnre,  per  centum  of  original  section 47.2 

Position  of  rupture « 1"  from  seek 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".40*  ,".24,  ".16 


TESTS   OF   IRON    AND   STEEL. 

Tube  No.  14 8"  Converted  Rifle. 

No.  765. 


Ill 


Marks,  3«^."i 

Diameter,  ''.S64:. 

Sectional  a.rea,  .!25  square  incb. 


Applied  loAcls. 


Total. 


I  Pwnd9. 


Per 


as<]aa 


J,  UOU 

1U,  ooo 
13,  ooo 
:2u,  CMIO 
:>.%  o*H» 
;8o.  ouo 

3,-»,  00<» 

»o,  ooo 

3T,  ooo 
3».  ooo 
30.  ooo 
40.  €H>0 
41.000 
415,  OOO 

43,  OOO 

44.  OOO 
45^000 
40,  OOO 
47.  OOO 
48,000 
40.  OOO 

r^o^  ooo 
:^i.ooo 

5;»,000 
r.3,ooo 

54,  ooo 

&s,  oo«i 
fwi,  ooo 
r.T.  ooo 
r»«,ooo 
f>0,  oco 
60,  (MH> 
Or>_  OCO 
04,«iOO 
06.  ooo 
<j0,OOl» 
70.000 
•72.  UtM> 
74,  OCO 
70,  ooo 
7«*,O0O 


SloDcation 
per  inch. 


Inch. 
O. 
.1100000 
.000007 
.  0001X1 

.ouo2:» 
.00043:1 

.000567 

.  ooo7»:i 

.000707 
.000600 
.0008.-13 
.000807 
.000000 
.001107 
.001067 
.00213.1 
.003000 

.oo60.^l 
.oOlCe? 

.008407 
.0007:1:1 
.  0107C7 
.  012007 
.  012707 
.  014207 
.  ('15507 
.  017007 
.  O184U0 
.  OlOTiOO 


.032007    , 
.024333 
.020033    « 
.OiOOOO    I 
.033833 
.038.000 
.0448:13     ' 
.051:133    j 
.000400    I 
.071033    ' 
.1031 
.1400 


Sucocittiivo 
elonj^tiou 
per  incb. 


Inch. 

0. 
.000000 
.000007 
.000060 
.000100 
.000200 
.  00013.') 
.000160 
.000034 
.000033 
.000033 
.000034 
.  000033 
.000267 
.000600 
.000400 
.001467 
.003033 
.000034 
.000000 
.001200 
.001034 
.  001:100 
.000700 
.001500 
.001300 
.001500 
.  0013:i3 
.001100 
.001300 
.  001807 
.OOIGGO 
.  001700 
.003867 
.  00393:1 
.004667 
.006333 
.000700 
.008867 
.01153:1  I 
.  031367 
.0367 


Ponnaiicnt 
Bet. 


0: 
—.000007 
—.000067 
—.000100 
— .  000107 
— .  000167 
—.000107 
—.000067 


—.000007 


Succcsaivo 

permanent 

set. 


Inch. 
0. 

—.000067 
0. 
— .  000033 
—.000007 
0. 
0. 
.000100 


Kemarks. 


Initial  load. 


El.'iatic  limit. 


.005007 


.  010233 


.665134'  I 


.005166 


Tensile  Htreu<;tli. 
Load  at  time  of  rupture. 


(hneral  tummary. 

,|rr»vay.-.   .--.■--•-•--••••••..-•-•.-••-...  —  7.8584 

(TaUcineth'per  square  inch  of  original  soft  ion pounds..      78,000 

BlimitperiMiiiar»  inch  of  original  section do 40.000 

■RVmgrtion  per  inch  after  rupture..... «. , inch..      0,2100 

leUM^tton  per  inch  under  atrain  at  elastic  lunit do 0OU9O0 

lU>££c5on  in  dlnmoter  at  point  <|f  rupture do 114 

lit«dfi6yon  in  area  after  rupture,  per  centum  of  original  section 30.4 

'Ponition  of  mptnre ''.  25  from  neck 

duurader  of  uroken  surface silky 

EUmgationofinchBectiona ".  31*  ".  18, ".  14 
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TESTS   OP   IRON   AND   STEEL. 


Mark8,B«?.'{, 

Diameter,  ".5G3. 

Sectional  area,  .26  sqnare  incb. 


No.  76C. 


Applied  loads. 


Total. 


Poundt. 

250 

1,250 

2,500 

3,750 

.\flOO 

0,250 

7.500 

8,750 

9,0U0 

0.250 

0,500 

0,760 

10,000 

10,250 

10,500 

10,750 

11,000 

U,250 

11,600 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,730 

15.000 

l.'i.GOO 

10,000 

10.500 

17,000 

17,600 

18.000 

18,500 

10,000 

10.500 

20.000 

20.200 

17,000 


Per  square 
incli. 


FoundB. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
36.000 
37,000 
38,000 

:m,ooo 

40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000 
61,000 
52,000 
63,000 
54,000 
55,000 
50,000 
57,000 
68,000 
50.000 
00.000 
G2.000 
64,000 
66,000 
08,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
80,800 


Elongation 
per  inch. 


Inch, 
0. 

.OUOIOO 
.000233 
.000367 
.000533 
.000700 
.000867 
.001033 
.001067 
.001133 
.001167 
.001200 
.001233 
.001267 
.003233 
.004133 
.005000 
.005867 
.  007433 
.007783 
.008533 
.009433 
.010667 
.011600 
.012600 
.013667 

.oiseoo 

.016233 
.017333 
.018400 
.010833 
.021133 
.022533 
.026167 


.087383 

.041700 

.047667 

.054733 

.063000 

.0n333 

.1133 

.1867 


Successivo 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000133 
.000184* 
.000166 
.000167 
.000167 
.000166 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.001066 
.030000 


.000867 
.001566 


.001234 


.000900 
.001167 
.001533 
.001033 
.001100 
.001007 
.001433 
.001300 
.001400 
.003634 
.003166 
.004000 
.004000 
.004367 
.005067 
.007066 
.008867 
.013733 
.085067 
.0734 


Permanent 
set. 


Inch, 


.004233 


Saccessiro 

pennanent 

sot. 


Inch. 


.004233 


.004567 


Kemarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summarif. 

Tensile  strength  per  square  inch  of  original  section poands..      80,800 

Elastic  limit  per  sqoare  inch  of  original  section do  —      41,000 

Elongation  per  inch  after  mptare inch..      0.2367 

Elongation  per  inch  under  strain  at  elastic  limit do U01267 

Reduction  in  diameter  at  point  of  rupture   — do 143 

Keduction  in  area  after  mptnre.  per'oentnm  of  original  section 44. 6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  sur&ce granular,  60  #Dr  centum;  silky.  40  per  centum 

Elongation  of  inch  sections ".14,  ".42,»".15 


TESTS   OF   IRON   AND   STEEL. 
No.  767. 
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Marks,  B^rT^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pttr  Moare 
inch. 


Elongation 
per  inch. 


SaooessiTe 
elongation 
perinch. 


Pennanent 
set. 


SacoesslTo 

permanent 

aet. 


Remarka. 


2S0 

Xtso 

2,000 
1,750 
fl^OOO 
6^250 
7,500 
8.750 
0,000 
0,250 
0.500 
9^750 
10.000 
10.290 
10.500 
10.750 
11,000 
31.290 
11,500 
11,750 
12.000 
12,290 
12;  500 
12,750 
13,000 
12,250 
18.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15^000 
15.500 
10.000 
10^900 
17,000 
17,900 
1^000 
18.500 
10,000 
19L9M 
20,000 
20^000 


I*o%tndM. 
1,000 
5,000 
10,000 
IS,  000 
20,000 
25,000 

ao,ooo 

35,000 
SMI,  000 
87,000 
88.000 
80,000' 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
4«,000 
47,000 
48.000 
40,000 
50.000 
51,000 
6?,  000 
53,000 
54,000 
R5,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68^000 
70,000 
72,000 
74,000 
7«.000 
78,000 
80.000 
80.820 


Inch. 
0. 
.000100 


.000400 
.000587 
.000700 


.001033 
.001007 
.OOUOO 
.001138 
.001107 
.001238 
.001300 
.002887 
.004187 
.005433 
.006238 
.007207 
.008100 
.000400 
.010300 
.011938 
.012407 
.018200 
.014067 
.015807 
.018833 
.018333 
.019067 
.020783 
.022000 
.023083 
.027107 
.030733 
.034767 


.045000 

.051333 

.050333 

.070000 

.0038 

.1300 

.1700 


Inch, 
0. 

.000100 
.000100 
.000200 
.000107 
.000133 
.000200 
.000133 
.000034 
.000083 
.000083 
.000034 
.000006 
.000007 
.001967 
.001300 
.001266 
.000800 
.001034 


.  001800 

.000900 

.001238 

.000984 

.000783 

.000687 

.001000 

.001106 

.001500 

.001884 

.001066 

.001267 

.001938 

.003234 

.008666 

.004034 

.004566 

.005667 

.006333 

.008000 

*.  010667 

.0283 

.0387 

.0400 


Ineh. 


Inch. 


Initial  load. 


Elaatio  limit. 


.004388 


.004538 


.009688 


.005100 


Tensile  atrength. 


General  eummarjf. 


T^aile  atrenffth  per  aqnare  inch  of  original  aection poanda 

Elaatle limit  per  aqnare inch  of  originail aection do... 

Sbngation  per  inch  after  rupture inch. 

BoagatioD  per  inch  under  atnin  at  elantio  limit do. 

Bcdoction  is  diameter  at  point  of  rupture    do... 

Hedaetioii  in  vre*  afber  rupture,  per  centum  of  original  aeotion  

PoaxtionofniptaTe ".25  fh>m  middle  of 

Cbaneter  of  broken  anrfkce. ailhy,  oraoka  dcTeloped  in  cylindrical  aorfaoe  of  atem 

ZlengationofiBchaeotiona. ".16^  «.84*,  ".19 

S.  Ex.  36 8 


80,820 
41,000 
.0^300 
.00300 
.114 
80.4 
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TESTS   OF   lEON  AND   STEEL. 


No.  768. 
Marks,  m't,"^ 
Diameter,  ".563. 
Sectional  area,  .25  sqaare  inch. 


Applied  loada. 

Elongafcion 
per  inch. 

SnoceaaiTe 
elongation 
per  inch. 

Permaoent 
set. 

SnoceaaiTe 

permanent 

aet 

Semarka. 

Total. 

Per  Bqnare 
inch. 

Pounds. 
250 
1,250 
2,500 
3,760 
6,000 
6,250 
7,500 
8,750 
0,000 
0,250 
0,500 
0,750 
10,00t 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,600 
13,780 
14, 000 
14,250 
14,600 
14.750 
15,000 
15,600 
16,000 
16,600 
17,000 
17,500 
18,000 
18,600 
10.000 
19,500 
20.000 
20,600 
20,960 
19.600 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30, 000 
35,000 
36. 000 
87.000 
38.000 
39,000 
40,000 
41, 000 
42.000 
43,000 
44,000 
45.000 
46,000 
47, 000 
48,000 
49,000 
60,000 
61.000 
K.00O 
^,000 
54, 000 
55,000 
66,000 
67.000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74, 600 
76  000 
78,000 
80.000 
82,000 
83,840 

Inch. 
0. 

.  000133 
.  000267 
.000400 
. 000567 
. 000733 
.000900 
.  001067 
.  001100 
.001133 
.001133 
.001167 
.001200 
.001238 
.001267 
.001300 
.  0013C7 
.001400 
.  001833 
.  002933 
.005667 
.006867 
.007600 
.008400 
.009067 
.  010000 
.011400 
.012367 
.013500 
.014567 
.  015933 
.  017000 
.018433 
.021033 
.024067 
.027667 
.  030700 
.  034667 
.039167 
. 044333 
.051167 
. 059000 
.070667 
.0967 
.1433 

Inch. 

0. 

.000133 
. 000134 
. 00U133 
.000167 
.000166 
.  000167 
.000167 
. 000033 
.000033 

0. 
.000034 
.  000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000433 
.  001100 
.002734 
.001200 
.000733 
.000800 
.000667 
.000933 
.001400 
.000967 
.001133 
.001067 
.001366 
.001067 
.  001433 
.002600 
.  003034 
.003600 
.003033 
.003067 
.004500 
.005166 
.006834 
.007833 
.011667 
.026033 
.0466 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 

Inch. 
0. 

Initial  load. 
Elaaticlimit 

Tenaile  atrongth. 
Load  at  time  of  raptare. 

0. 

.000067 

.000067 

.005787 

.005700 

General  summaty. 

Bpecifto  gravity 7.8B64 

Bardneaa 18.85 

Tesile  atrength  per  aqaare  inch  of  original  aection ponnda. .      83. 840 

Elaatio  limit  per  aqaare  inch  of  original  aection do....      45,000 

Elongation  per  inch  after  raptare 7 inch..      0. 1887 

Elongation  per  inch  niider  atrain  at  elastic  limit do 001400 

Kedaction  in  diameter  at  point  of  raptare do 093 

Red  action  in  area  after  rapture,  per  centam  of  original  section 80. 6 

Position  of  niptnre ".1  from  middle  of  stem 

Character  of  broken  surface granular,  radiating  from  a  amall  dull  apot  at  the  oircnn^renoe 

Elongation  of  inch  aectiona ".12,  ".W*,  ".15 


TESTS   OF  IBON  AKD   STEEL. 
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Diameter,  ".564. 

Sectional  area,  .25  Bqaare  inch. 


No.  769. 


▲ppBfid  loads. 


ToCaL 


*Lci 


wraaro 


Elongation 
perinob. 


SacceaalTe 
elongation 
perlnch. 


Permanent 

Mt. 


SnooesaiTe 
permanent 


Bemarks. 


290 
1.S50 
2,500 

8,750 
5.000 
0^250 
7.500 
8.750 
9^000 
9;  250 
8.500 
0.750 
10.000 
10.250 
1€^500 
10.750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13.250 
13.500 
13,750 
14,000 
14.350 
14.600 
14,790 
15,000 
15^500 
10.000 
18,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19;  900 
20.000 
20,500 
21.000 
21,400 
18,300 


1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80.000 
85,000 
80,000 
87.000 
38.000 
89,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
40.000 
47.000 
48.000 
40.000 
50.000 
51,000 
52,000 
53.000 
54,000 
65,000 
60,000 
57,000 
58,000 
50.000 
00.000 
02,000 
04,000 
06,000 
08,000 
70.000 
72,000 
74,000 
70.000 
78,000 
80,000 
82.000 
84,000 
89^840 


JiMft. 

0. 

.000100 
.000238 
.000400 
.000567 
.000700 
.000900 
.001000 
.001038 
.001067 
.001100 
.001138 
.001167 
.001200 
.001233 
.001267 
.001800 
.001333 
.001367 
.  003167 
.006200 
.006500 
.007267 
.007767 
.008467 
.009800 
.010700 
.  011767 
.012867 


.015067 
.  016100 
.017438 
.020333 
.022400 
.025067 
.028433 
.031667 


.040600 

.045000 

.051333 

.061167 

.070667 

.1033 

.1400 


Inck. 
0. 

.000100 
.000133 
.000167 
.000167 
.000133 
.000200 
.000100 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.001800 
.003033 
.000300 
.000767 
.000500 
.000700 


.000900 
.001007 
.001100 
.000066 
.001234 
.  001033 
.001338 
.0020UO 
.002067 
.002667 
.003366 
.003234 
.004166 
.  004767 
.004400 
.006333 
.009834 
.009500 


.0367 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.000033 


ifidk. 


Initial  load. 


.000033 


.000033 


.000033 


Slaatfo  limit. 


.005500 


.005467 


Ten«i|e  strength. 
Load  at  time  of  mptnre. 


GtPMTal  summary, 

TflBBle  strength  per  square  inch  of  original  section pounds..      85,840 

Elastie  limit  per  sqoare  inch  of  original  section do —      46,000 

Elongation  per  inch  after  mptare inch..      0.2507 

EUmgation  per  inch  nnder  strain  at  elastic  limit do 001367 

Bedaction  is  diameter  at  point  of  mptare do 154 

EedaetJon  in  area  alter  mptnre,  per  centom  of  original  section 47.2 

Position  of  raptoie 'M  from  middle  of  stem 

Chancier  of  broken  snrfkoe silky 

EkmgatioDofincbaeotionfl .".21.  ".41*,  ".15 


J 
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TESTS   OF  IBON  AND  STEEL. 


Marks,  jJ|;*m 

Biameter/^564. 

Sectional  area,  .25  square  inch. 


No.  770. 


Applied  loAda. 


Total. 


Pounds. 
2S0 
1,250 
2.500 
8,750 
5,000 
6.230 
7,500 
8,750 
9,000 
0,250 
0.600 
0,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11. 250 
Jl,500 
11.750 
12,000 
12.250 
12.600 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14.750 
15,000 
15.500 
16.000 
16.600 
17.000 
17.600 
18.000 
18.600 
19,000 
10,600 
20,000 
20.600 
21,000 
21,500 
21, 770 
10,500 


Per  Bqaare 
incn. 


Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25. 000 
80,000 
85.000 
86.000 
87.000 
88,000 
80,000 
40,000 
41.000 
42.000 
43. 000 
44.  COO 
45,000 
46,000 
47.000 
48.000 
49,000 
60.000 
61.000 
62.000 
5.1, 000 
64.000 
55,000 
56.000 
57,000 
68.000 
59.030 
60.000 
62,000 
64.000 
66,000 
68.000 
70. 000 
72, 000 
74. 000 
76,000 
78.000 
80,000 
82,000 
8»,000 
86.000 
87.080 


EloniEfttioii 
per  inch. 


Inch. 
0. 

.000067 
.000267 
.000400 
.000567 
.000733 
.000867 
.001098 
.001067 
.001067 
.001100 
.001133 
.  001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001600 
.002000 
.003267 
.004733 
.006367 
.007267 
.007700 
.006267 
.009400 
.010.333 
.011400 
.012338 
.0183.33 
.014067 
.015500 
.  017700 
.  020167 
.022667 
.  025333 
.028233 
.031700 
.036500 
.039333 
.044667 
.050833 


.068667 

.0900 

.1133 


SaooeMive 

elongation 

per  inch. 


IfuA, 
0. 
.000067 


.000133 
.000167 
.000160 
.000184 
.000166 


.000033 
.000083 
.000094 
.000033 
.000038 
.000034 
.U00033 
.000038 
.000267 
.000400 
.  001267 
.001460 
.001634 
.000900 
.000438 
.000567 
.001138 
.000938 
.001067 
.000933 
.001000 
.000734 
.001433 


.002407 
.002.'S00 
.002666 
.002900 
.008467 
.003800 


.006334 
.000166 
.007500 
.010334 
.021333 


PtormaiMBt 

set. 


Jneh, 


.000038 


.064567 


SaoeeuiTo 


JfMft. 

0. 


.004584 


Btmacks. 


iBitlAllOAd. 


EUstic  Unlit 


TenaUe  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands..      87, 080 

Elastic  limit  per  sqoare  inch  of  original  section do....      46,000 

Elongation  per  inch  after  rapture inch..      0.1707 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001888 

Reduction  in  diamater  at  point  of  rapture do 144 

Reduction  in  area  after  raptore,  per  centum  of  original  section 44.0 

Position  of  roptare "^Binmrnnck 

Cbaracter  of  hroken  surface .....allky 

Elongation  of  inch  sections ".30*.  ".10,  ".08 


JBy^e^cA, 


J^Kijt^z^Zt^ 


TEffro  or  IBON  AKD  STEBL. 
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Marks,  b""i 

"»X» A, ti 


No.  847. 


Diameter/'^5a3. 

Sectional  area,  J25  sqaare  inch. 


Applied  kwds. 

^"g^ 

SnoceMlre 

PennAiient 
■et. 

SnooeMlye 

p«nnaneDt 

set. 

Bemarks. 

T6tia. 

PereqiiAre 

Pounds. 

250 

2.800 
8.750 
5,000 
0^250 
7,600 
8,750 

Pounds. 
1,600 

5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
35,000 
86^000 
37,000 
38,000 
89,000 
40,060 
41.000 
42,000 
43,000 
44,000 
45,000 
4<^000 
47,000 
48,000 
40,000 
50.000 
51.000 
52,000 
58,000 
54,000 
5^000 
56.000 
57,000 
58,000 
60,000 
60,000  i 
62.000 
64.0«'0 
66.000 
68,000 
70.000 
72.000 
73,840 

JnOL 
0. 

.0«n88 
.000367 
.000433 
.000600 

!  000900 
.001067 
.001100 
.001133 
.001167 
.001200 
.001288 
.001267 
.001800 
.001367 
.007333 
.008460 
.009107 
.010000 
.011500 
.013133 
.0HW7 
.014933 
.016667 
.018267 
.020000 
.021400 
.023100 
.025000 
.028000 
.  080000 

.037167 

.042838 

.049883 

.058833 

.0667 

.0900 

.1607 

Inek. 
0. 

.000183 
.000134 
.000106 
.000167 
.000188 
.000187 
.000197 
.000083 
.000083 
.000034 
.000038 

[000034 
000033 
.000067 
.005966 
.001067 
.000767 
.000833 
.001500 
.001633 
.001034 
.000766 
.001734 
.001600 
.001738 
.001400 
.001700 
.001900 
.003C00 
.002000 
.002338 
.004834 
.005666 
.007000 
009000 
!  007867 
.0233 
.0667 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JnM. 

0. 

Initial  load. 
ElasUo  limit 

Tenefle  strenfftb. 
Load  at  time  of  ntptnxe. 

8.000 

0.250 

• 

8,500 

1      0.750 

10,000 
10.250 
10,500 
10.750 

0. 

1    11.000 

1    11.250 
11.500 

.006838 

.006838 

11.750 

12.000 

12.250 

12,560 
12,750 

.012333 

.006600 

13.000 
18.250 
18,500 
13,750 

14.000 

14;  250 
14.500 
14,750 
15.000 
15.500 
16,000 
10L600 
17.000 
17.500 
18.000 
18,400 
16,800 



General  BumriMrif. 

TeaaOe  •tnoftli  per  equare inch  of  oriKinal  section ponnds..       78.840 

Elaetie  Unit  per  squaie  inch  of  original  tection do 43,000 

SloncatloD  perinea  after  mptnre... inch..       0.2400 

BoniEation  per  inch  nnder  strain  at  elastic  limit do 001367 

Redaction  in  diameter  at  point  of  mptore do —  .143 

Bedvetion  In  area  after  mptare,  per  centum  of  original  section 44.6 

Poeltlen  of  rapture middle  of  stem,  obliqao 

Character  of  brol^enanrface silky 

Elongatioa  of  inch  oeotioDa ".16, ''.40*, 'M6 
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TESTS  OF  IBON  AND  STEEL. 


No.  848. 
Marks,  b'tJu 

Diameter,  '^564. 

Sectional  area,  .25  »qaare  inch. 


Applied  loAds. 

EloDgAtloii 
per  inch. 

SaccMsive 
elongation 
perlnch. 

Permanent 
set. 

SnocesBlTe 
permanent 

aet. 

Semarka. 

Total. 

Persqaftre 
inch. 

Pounds. 
250 
1.250 
2.500 
3.750 
5.000 
6.250 
7.500 
8.750 
9.000 
9,250 
9.500 
9.750 
10,000 
10,250 
10.600 
10.750 
11,000 
11,250 
11.500 
11,75Q 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
^18,500 
18,990 
16,300 

Pounds. 
1.000 
6,000 
10,000 
15,000 
•  20,000 
25,000 
80,000 
85,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
'      64,000 
65,000 
56,000 
67,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75^960 

Inch. 
0. 

.000183 
.000300 
.000433 
.000633 
.000733 
.000900 
.001033 
.001067 
.  001100 
.001167 
.001200 
.001207 
.004467 
.006733 
.007433 
.008300 
.009267 
.010567 
.011467 
.  013100 
.013033 
.015867 
.016300 
.017433 
.008733 
.020333 
.021933 

.024333 

.027333 

.029500 

.031500 

.036167 

.041000 

.047333 

.065167 

.0667 

.0833 

.1100 

.1700 

IndL 
0. 

.000133 

.000167 

.000183 

.000200 

.000100 

.000167 

.000133 

.000034 

.000033 

.000067 

.000033 

.000067 

.003200 

.002266 

.000700 

.000867 

.000967 

.001300 

.000900 

.001633 

.000833 

.001934 

.000433 

.001133 

.001300 

.001600 

.001600 

.002000 

.000400 

.003000 

.002167 

.002000 

.604667 

.004833 

.006333 

.007834 

.011533 

.0166 

.0267 

.0600 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
Load  at  time  of  rapture. 

"Voooosi" 

0. 
.000034 

.000183 

.000066 

.007600 

.007467 

.013967 

.006307 

• 

General  eummary. 

Tensile  strength  per  square  inch  of  original  seoUon poonds. .       75, 960 

Elastic  limit  per  square  inch  of  original  section do —       40.000 

Elongation  per  inch  after  rnptare inch..       0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do 001267 

Reduction  in  diameter  at  point  of  rupture .do....  .164 

Reduction  in  area  after  ruptnie,  per  centum  of  original  section.... 49.7 

Position  of  rupture ".5  from  middle  stem 

Character  of  broken  sur&ce silky ;  cup  shaped  end 

Elongation  of  inch  sections ".27,".36%M7 


TESTS   OF  IBON  AND   ST££L. 
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IOmeter,  ^^.564. 

Sectional  area,  J25  square  inch. 


No.  849. 


/ 

'      AppUedlorndB^ 

perbioh. 

Succemtve 
elongation 
perinoh. 

Permanent 

Socoeesive 

permanent 

set. 

Bemarke. 

TotaL     j^'^.^SSr^ 

250     1              1.  OOO 
1.250     1              STOOO 
£500      '             ^O-  <XK> 

Inch, 
0. 

.000133 
.000267 
.000400 

.000700 

.000867 

.001033 

.001067 

.001100. 

.001133 

.001167 

.001200 

.001233 

.001300 

.002(M)0 

.005500 

.006033 

.008433 

.000000 

.009b33 

.011000 

.012400 

.  018733 

.014733 

.015733 

.017600 

.018038 

.021067 

.022333 

.023667 

.  025267 

.027400 

.081667 

.030333 

.041333 

.048333 

.056667 

.0667 

.0900 

.1300 

.1667 

0. 

.000133 
.000134 
.000133 
.000183 
.000107 
.000167 
.000166 
.000034 
.000033 
.000033 

.oooo:m 

.000033 

.000033 

.000067 

.001500 

.002700 

.001438 

.OOL'tOO 

.000567 

.000833 

. 001167 

.001400 

.001333 

.001000 

.001000 

.001867 

.001333 

.002184 

.001266 

.001334 

.001600 

.002133 

.004267 

.004666 

.005000 

.007000 

.008334 

.010033 

.0233 

.0400 

.0367 

Ituh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

a.  750 

^ooo 

0.250 

7.500 

9,000 

81250 
9.500 
9,750 

10.000 
10,250 
10,500 
10.750 
11.000 
11,250 

15^000 
20.000 
25.000 

SO.  000 

35.  €K)0 
30.000 
3T.  €K>0 
39,000 
80.000 
40.000 
41:000 
^2,  000 

43.  <KM> 

44.  4X)0 
45.000 
^A-  000 

.000033 

.000083 

.005400 

.005367 

li        ^:SSS 

i£75o    1        51.000 
ilwo    \        sal  000 

iImO      I             54, 000 

Stso    1         55,000 

it  000      \             56.000 

.010600 

.005200 

14500      \             6«<O00 
itlS      \             50.000 
ISIOOO      1             60. 000 
l&MO      I             fS2.O00 

ie:oQO    I        04.000 

ASS  I      «.2S 

17  000      1            68. 000 
17S0O      1            70.000 

10  luMk      \           74. 000 

'     IftOOO      1            7«;000 

^4    tu 

M      \    

1    ^--^ 

Ml      |-.- 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      76,240 

■KtoKticlimit  per  square  inch  of  original  section do..-.      42,000 

Xkmitatton  per  Inch  after  rupture.......... inch..      0.2800 

Xloos*>^'(niP^^^^®'*^°^®'*^'^^'^®^^^c^°i^^ do 001800 

Kadnctkm  in  diameter  at  point  of  rupture do 104 

Kednction  in  area  after  rupture,  per  centum  of  original  section. 33.5 

Foaltionof  mpture....^ ".4  from  middle  of  stem 

Cbnracter  of  oroken  surface granular,  radiating  from  dull  spot  at  circumference 

Xkmsatian  of  inch  sectiona ».18,  ".85*,  ".16 
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TESTS   OF  lEON  AND   STEEL. 


Marks,  n'Si 


No.  850. 


HAOltt^B,  MT4I 

Diameter, '  .564. 

Sectional  area,  .25  square  inch. 


Elongation 
per  inch. 

Sncoemive 
elongation 
per  inch. 

Permanent 
set. 

SaooeaelTe 
net. 

Bemarka. 

ToUL 

PersquAre 
inob. 

Pimnds. 
2.50 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
9,000 
9,250 
9.500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
ll.iSOO 
11,750 
12,000 
12,250 
12,500 
12, 7.50 
13,000 
13,250 
13,500 
13,760 
14,000 
14.250 
14,500 
14.750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
19,940 
17,600 

Pcundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51.000 
52.000 
63.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,760 

Inch. 
0. 

.000183 
.000800 
.000488 
.000600 
.000767 
.000038  . 
.001067 
.601100  • 
.001188 
.001167 
.001200 
.001288 
.001267 
.001800 
.001388 
.001867 
.001400 
.001667 
,002283 
.003788 
.005500 
.008600 
.OOMOO 
.009088 
.011867 
.012667 
.018788 
.016100 
.016367 
.018000 
.019167 
020867 
.024000 
.027667 
.032238 
.086338 
.041583 
.049000 
.057167 
.070667 
.0900 
.1500 

Indu 
0. 

.000183 
.000167 
.000133 
.000167 
.000167 
.000166 
.000184 
.000038 
.000038 
.000084 
.000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000038 
.000267 
.000666 
.001500 
.001767 
.003000 
.000500 
.000988 
.001484 
.001800 
.001066 
.001867 
.601287 
.001638 
.001167 
.001700 
.008183 
.003667 
.004566 
.C04100 
.005200 
.007467 
.008167 
.013500 
.019333 
.0600 

Inoh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Iwk. 
0 

Initial  load. 
Elaattclimit. 

TenaOe  etrengtb. 
Loadattimeofraptare. 

• 

. 

.000067 

.000067 

.660067 

0. 

.006607 

.006600 





General  Bummary, 

Tensile  strength  per  eqnare  inch  of  originid  section pounds..      79.760 

Elastic  limit  per  square  inch  of  original  section do 45,000 

Elongation  per  inch  alter  roptare inch..      0.1967 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Reduction  in  diameter  at  point  of  rupture do 114 

Kedoction  in  area  after  rupture,  per  centum  of  original  aection 36.4 

Position  of  roptare ".75fW>mneek 

uharaoter  of  broken  surface gxannlar,  radiating  fh)m  a  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".33*,  ".13,  ".18 


I>iBmeter,  ^\563. 

Sectional  area,  J25  square  inch. 


TESTS   OF  IRON   AND   STEEL. 
ITo.  861. 
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^ppUed  lomdm. 


TotaL 


llPeri 


inch 


1,  i>00 
S,  OOO 
JO.  OOO 
3A.  OOO 
20,  OOO 
2S,  OOO 
30,  0€>0 
35.  0€fO 

aa^ooo 

37.  OOO 

38,  OOO 

39.  OOO 

40,  OOO 

44.  OOO 
4S.OOO 
40,000 
47.  OOO 

4a.  OOO 

50.  OOO 
52,000 

se.ooo 

5B,000 

s>e.  OOO 
oa.ooo 

-70,000 

7a.  OOO 

80,  OOO 


83,  OOO 


.1200 


Sneceadye 
eloo  gallon 
per  inch. 


0. 
.000183 


.000134 
.000106 
.000100 
.000284 


.000034 
.000038 
.000088 


.000100 
.000033 
000033 
0. 

.000084 
.000083 
.0U0033 
.000084 
.000033 
.000507 
.000460 
.001787 


.002400 

.001334 

.001860 

.000067 

.000833 

.000834 

.001060 

.002734 

.003266 

.002834 

.003438 

.004067 

.004860 

.004000 

.006167 

.008100 

.0078 

.0800 

.0267 


Pannanent 
aeU 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SacoMaJye 

permanent 

aet. 


IndL 


Bemnrka. 


Initial 


SlMtio  limit. 


Tenaile  atrength. 
Load  at  time  of  mptare. 


General  summary. 

T...UA  ■Lrenfftb  per  aqaare  inch  of  original  section ponnda..      83,000 

^^^      iSStperSqaareinchoforifilnalsection do....      49,000 

iner  incD  after  mptare* inch..      0.1800 

KloiMEauon  pet  inch  under  atrain  at  elaatio  limit do 001600 

"B/^SkSknk  lu'^lajn^ter  at  point  of  mptare do 163 

Hnrtmrtlon  tn  arra  after  mptare,  per  centam  of  original  aeotion 4fi.7 

Po^itUm  of  rapture... .». ".6  from  neck 

CbAKiMtttr  of  broken  aarlkoe ailky 

lorinehaectiona ".87*.  ".11.  ".09 
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TESTS   OF   IRON   AND   STEEL. 

Tube  TSo.  15.— 8''  Concerted  Rifle 
No.  781. 


Marks,  ||»i 

Diameter,  ".664.  ' 

Sectional  area,  .25  square  inch. 


Eloneatlon 
.  per  iDoh. 

Sncoesdve 
elonntiou 
per  Inch. 

Permanent 
^et. 

Soccesslye 

permanent 

set 

Bemarka. 

ToteL 

Pertonare 
inoh. 

250 
1,250 
2,600 
8,750 
6,000 
0,250 
7.500 
8,760 
9,000 
9,260 
9.600 
9,760 
10.000 
10,250 
10  500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 

Pound»r 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
8a  000 
85,000 
86,000 
87,000 
88,000 
89,000 
4a  000 
41,000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52.000 
63,000 
64.000 
65.000 
6a  000 
67.000 
68.000 
59.000 
60.000 
62.000 
64,000 

oaooo 

68.000 
7a  000 
72,000 

Inch. 
0, 

.000200 
.000367 

:OOOO07 
.000800 
.0U0967 
.001133 
.U01200 
.001233 
.001267 
.001300 
.001307 
.001600 
.002800 
.003500 
.005600 
.000000 
.007700 
.008600 
.009983 
.011267 
.012333 
.013267 
.014600 
.014967 
.017267 
.019267 
.020167 
.021338 
.023333 
.025567 
.026867 
.030067 

.041000 
.047700 
.055338 
.0700 

Inch. 

a 

.000200 
.000167 
.000166 
.000134 
.000188 
.000167 
.000106 
.000067 
.000038 
.000034 
.000038 
.000067 
.000233 
-000700 
.001200 
.002100 
.001000 
.001100 
.000900 
.001333 
.001384 
.001066 
.000934 
.001333 
.000367 
.002300 
.002000 
.000900 
.001166 
.002000 
.002234 
.001300 
.003800 
.005666 
.004667 
.006700 
.007633 
.014667 

Inch. 
0. 
.000038 

.000038 
.000067 
.000067 
.000087 
.000067 
.000067 

Inch.    ' 
0. 

.000038 
0. 

.000084 
0. 
0. 
0. 
9. 

Initlalload. 
SlaattcUmit 

Craok  in  aight  in  cylin- 
drical aarfaoe. 

Tenaile  atrength. 

.000138 

.000066 

.004938 

.004800 

.010000 



General  summarp. 

Specific  fp^vity 7.8581 

Hardneaa 12.80 

Tocsile  strength  per  aqnare  inch  of  original  aection ponnda..       72,000 

Elastic  limit  per  aanare  inch  of  original  aection do 40,000 

Elongatton  per  inch  after  niptnre inch..       aiOOu 

Elongation  per  inch  nnderatrain  at  clastic  limit do 001367 

Redaction  in  diameter  at  point  of  mptore do....  .094 

Redaction  in  area  after  raptnre,  per  oentamof  original  section 80.6 

Position  of  roptare l''fh>mneck 

Character  of  broken  aarfaee doll  porons:  light  gveen  linea  on  broken  aorface 

Elongation  of  inch  aeotiona ".  06,  ".  09,  ".  16* 


TESTS   OF  IBON  AND   STEEL. 
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Markfl,  3«^;i, 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


No.  849. 


JlFpliedkMda. 


ToteL 


/Per  aqoare 
inch. 


EloDgmtion 
per  inch. 


Snccessive 

elongation 

per  inch. 


Pennanent 
Bet 


SoccesBtve 
peimaneDt 


Bemarks. 


1,000 

5.0O0 

10.000 

15»OO0 

20,000 

2S.000 

30.000 

85.000 

30.000 

37.  OOO 

39.000 

39.O00 

4O.000 

41,O00 

42.000 

43.0OO 

44.000 

45,  OOO 

40.000 

47.0O0 

4a,ooo 

49.  OOO 
50,000 
51,  OOO 
52,000 

53.  OOO 

54,  OOO 
53.  OOO 
60.000 
57.  OOO 
5R.OOO 
59,  OOO 

eo,ooo 

«S2,0OO 
04.000 
66.  OOO 
68.  OOO 
70.  OOO 
72.  OOO 
74,  OOO 
76,000 
76,240 


XncA. 
0. 

.000133 
.000267 
.000400 
.000533 
.000700 
.000867 
.001033 
.001067 
.001100. 
.001133 
.001167 
.001200 
.001233 
.001300 
.002800 
.005500 
.006033 
.008433 
.000000 
.009833 
.011000 
.012400 
.013733 
.014733 
.  016733 
.017600 
.018933 
.021067 


.027400 
.031667 


.041333 


.056667 

.0667 

.0900 

.1300 

.1667 


0. 

.000133 
.000134 
.000133 
.000133 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000067 
.001500 
.002700 
.001433 
.001500 
.000567 
.000833 
.001167 
.001400 
.001333 
.001000 
.001000 
.001867 
.001333 
.002134 
.001266 
.001334 
.001600 
.002133 
.004267 
.004666 
.005000 
.007000 
.008334 
.010033 
.0233 
.0400 
.0367 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


IntK. 


Initialload. 


.000033 


.000083 


Elastic  limit. 


.005400 


.005367 


.010600 


.005200 


Tensile  vtrangth. 
Load  at  time  of  mptnre. 


General  summary,  ^ 

TcoaOe  8tr«D8th  per  sqaare  inch  of  original  section pounds. 

Kbatieliadt  per  aqnaTe  inch  of  original  section do... 

EloneatMrn  p«^  indi  all^r  mptnre. inch. 

Soi^^on  per  incti  under  strain  at  elastlclimit do... 

BedvSonindiameter  at  point  of  mptnre do... 

Sedoctiron  In  az«»  after  mptnre,  per  centum  of  original  section. 

Poskttcm  ef  raptnrB ".4  from  middle  of  stem 

Cbaxacter  of  Daok.en  snrfisoe granular,  radiating  Arom  dull  spot  at  oiroomference 

of  Indi  Bections ".  18,  ".  86*, ".  16 


76,240 
42.000 
0.2800 
001300 
.104 
33.6 
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TESTS   OP   lEON  AND   STEEL. 


Marks,  b",\ 
Diameter,  ''.564. 
Sectioual  area,  .25 


No.  783. 


sqaare  ioch. 


Appllt 
Total 

id  loads. 
Per  aqnare 

EloDfTfttion 
por  iDcli. 

Indi, 

a 

.000100 

.000207 

.000433 

.000600 

.000767 

.000033 

.001133 

.  001200 

.001800 

.001860 

.002367 

.003833 

.004967 

.006067 

.006600 

.00P867 

.000100 

.010338 

.011067 

.012600 

.013433 

.014867 

.0168a8 

.  016983 

.018200 

.020038 

.02IS0a 

.  023067 

.024667 

.026367 

.  028100 

. 030333 

.034700 

.039000 

.045333 

.052933 

.0600 

.07:» 

.0067 

Saocewive 
elunizalion 
per  inch. 

PornjaneDt  ^Jljj- 
•^"^                sot. 

1 

Remarks. 

Poundt. 

260 

1,230 

2,600 

8.750 

6.000 

6.260 

7.500 

8,760 

9,000 

9.250 

9.5110 

9,760 

10.000 

10,260 

10,500 

10,760 

11,000 

11,250 

11.600 

11.760 

12.000 

12«260 

12,600 

12,760 

18,000 

13.250 

13,600 

13.760 

14,000 

14,250 

14,500 

14,750 

15,000 

15,600 

16,000 

16,500 

17,000 

17,600 

18,000 

18.400 

Poundt. 
1,000 
5,000. 
10.000 
15,000 
20,000 
25.000 
80.000 
35,000 
30,000 
87.000 
88,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,  COO 
67,000 
68,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
73,000 

Inch, 
0. 
.000100 
. C00107 
.000106 
.000167 
.000167 
.000166 
.006200 
.000067 
.  OOOIOO 
.000600 
.000567 
.001466 
.001184 
.001100 
.0007*88 
.001567 
.000738 
.001233 
.000784 
.001438 
.000983 
.001434 
.000966 
.001100 
.001267 
.001833 
.001467 
.001567 
.001600 
.001700 
.001733 
.002233 
.004:^7 
.004300 
.«»06333 
.007600 
.007067 
.0133 
.0234 

Inch, 

0. 

0. 

0. 

.000067 
.000100 
.000100 
.000100 
.000133 

Intk, 
0. 

Initial  load. 
Elastic  limit. 

.000067 
.600033 

0. 

0. 
.000033 

.002567 

.002434 

.007500 

.004983 

1 

.012933 

• 

Craokfl  in  slight. 

Tensile  strengtli.             ' 

General  tummartf. 


Tensile  strength  per  square  inob  of  orisrinal  section ponnds 

Elastic  limit  per  sanare  inch  of  original  section do.. 

Elongation  per  incn  after  raptoro inch 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Eeductlon  in  diameter  at  point  of  rupture do . . 

Iteductien  in  area  after  rupture,  per  centum  of  original  section 

position  of  rupture ''.45  fbom  middle  of  stem 

Character  of  broken  surface granular,  40  per  centum :  dull  porous,  60  per  centum ;  cracks  de- 

▼eloped  in  vicinity  of  the  fracture. 
Elongation  of  inch  sections ".07,  ".17*,  ".11 


73.600 
87.000 
0.  1167 
001300 
.074 
24.6 
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No.  784. 
Marks,  jf  ?u^ 
Diameter,  ''.663. 
Sectional  area,  .25  square  inch. 


r 


Applied  lomdm. 


ToUL 


^er  aqcuu-e 
incEk^ 


Pounds, 


1,000 

S,  OOO 

lO,  OOO 

20,€KH> 

^S,004» 
80,000 
8S,000 
30^000 
87,000 
88,000 
89,000 

41,000 
42,000 
48.0C»O 
44.000 
45,  OOO 

4T,0€>0 
50.000 

si^ooo 

63,000 

ee,  OOO 

«^222 

TO,  OOO 
12,000 

''^222 

78,000 

»®*2£2 


GtfNtfral  tfummary. 


i8c  gfivity — *I^III"I"Ii^^^''i"I""".-IIi"lii^'"iiIi^^'""^"////.!"".!li" 

SS!SCrtkiin«iiVeT"wiam  iioi  of  origin  .'...'.. pou'id*. 

— ^S  TjeriBCli  aiter  rnptiire inch. 

-^—iSSSi  Detach  under •timin at riaetio limit do... 

lESiSttoD  iSTdiMaeter  a*  IKrfnt  of  niptaro...... do... 

%[«teetMm  In  Af^*  «fter  inpture,  per  oeotum  of  original  sectioA 

¥a^%loBofroptnre -• r'.3 

C^nxaeinr  of  broken  ftorfaoe 

Elonsntionof  iacheectionB ".24% 


7.85e2 

18.25 

ai,S20 

a  1800 

U01407 

.Itt 

411.7 
neck 
aUky 

,  ".08 
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TESTS   OF   IBON   AND   STEEL. 


Marks,  j|5/o 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


No.  786. 


Applied  loada. 


TotaL 


Per  sqaare 
inon. 


BloDi^ation 
per  inoh. 


Saoceaaive 
eloD  (ration 
per  inch. 


Permanent 

•et 


Saooessive 

permanent 

set 


Bemarks. 


Pounda. 
250 
1.260 
2,600 
8.750 
6.000 
0,250 
7.500 
8,760 
0,000 
0,250 
9,500 
0^750 
10,000 
10,250 
10.600 
10.750 
11,000 
11.260 
11,600 
11,750 
12.000 
12,250 
12.600 
12.750 
13,000 
13.250 
13,600 
18.750 

i4.oro 

14.250 
14.600 
14.750 
15.000 
15,500 
10.000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19.500 
20,000 
20.810 
16,000 


PoundM. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
30.000 
85, 000 
80,  OCO 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
53,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
70,000 
78,000 
80,000 
81,240 


Inch. 
0. 

.000033 
.000200 
.000367 
.000538 
:  000700 
.000867 
.001033 
.001067 
.001100 
.001133 
.001167 
.001233 
.001300 
.001367 
.001400 
.001800 
.003367 
.004967 
.005500 
.006900 
.007833 
.008607 
.009500 
.010600 
.011500 
. 013033 
.013933 


.016500 

. 017700 

.018983 

.020400 

.023483 

.026667 

.030400 

.084267 

.039600 

.045000 

.051667 

.060000 

.0783 

.0967 

.1400 


Inch. 
0. 

.000033 
.000167 
.000167 
.  0001G6 
.000107 
.000167 
.000166 
.000034 


.000033 
.000034 
.000066 
.000067 
.000067 
.000038 
.000400 
.000567 
.001600 
.000583 
.001400 
.000983 
.000884 


.  001100 
.000900 
.001633 
.000900 
.001400 
.001167 
.001200 
.001233 
.001467 


.003234 

.003738 

.003867 

.005233 

.005500 

.006667 

.008333 

.0133 

.0234 

.0488 


Inch, 


.001800 


.006767 


Ineh. 


Initial  load. 


Elastio  limit 


.001800 


.004967 


Tensile  stren^h. 
Load  at  time  of  mptnie. 


General  summarp. 

Tensile  strength  per  sqaare  inch  of  original  section' poands..      81,240 

Elastic  limit  per  sqaare  inch  of  original  section do —     43,000 

Elongation  per  inon  after  rnptare inch..      0.2638 

Elongation  per  inoh  under  strain  at  elastic  limit do OOliOO 

Kedaction  in  diameter  at  point  of  niptare do 174 

Bednotion  in  area  after  rapture,  per  centam  of  original  section 52.2 

Position  of  rnptare V.Sfromneok 

Character  of  hrolren  sarfSaoe • silkv 

Elongation  of  inch  sectiona ".29,  ".86^  ".14 
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Marks,  ^^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  786. 


Appliod  loada. 


TotaL 


Per  Miuire 
inch. 


Eloosfttion 
peruioh. 


SneoeasiT^ 
elongation 
per  Inch. 


Permanent 
set. 


SaooeaalTe 
pennanent 


BemArlsa. 


250 
1,250 
2,500 
8,750 
S,O0O 
6,250 
7,500 
8.750 
9,000 
0.250 
A,  500 
9,750 
10.000 
10,250 
10,600 
101750 
11,000 
11,250 
11,500 
11,750 

ly.ooo 

12,250 
12,500 
12.750 
13.000 
U,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
U^OOO 
15,500 
10,000 
10^500 
17.000 
17,500 
18,000 
18^500 
19.000 
19,500 
10^540 
10L300 


Potrndn. 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
85^000 
30.000 
37.000 
88,  OOP 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
40,000 
47,000 
48.000 
40.000 
50,000 
51.000 
62,000 
53,000 
54,000 
55,000 
50,000 
57.000 
59.000 
69.000 
00,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76^000 
78,000 
78^160 


Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.002100 
.002067 
.005333 
.005333 
.007007 
.008667 
.000500 
.010167 
.011000 
.012267 
.012000 
.014633 
.015433 
.016800 
.018000 
.010700 
.021500 


.024000 
.025700 


.032000 

.037367 

.043000 

.049500 

.057833 

.065000 

.0000 

.1267 

.1433 


a 

.000167 

.000166 

.000167* 

.000167 

.000166 

.000167 

.000167 

.000033 

.000033 

.000034 

.000033 

.000038 

.000767 

.000867 

.000366 

.002000 

.001734 

.001600 

.000833 

.000667 

.000833 

.001267 

.000633 

.001733 

.000800 

.001367 

.001200 

.001700 

.001800 


.001667 
.001700 


.003567 

.004467 

.005633 

.006500 

.007888 

.007667 

.0250 

.0367 

.0166 


Inch. 

a 

.000033 
.000067 
.000007 
.000067 
.000067 
.000067 
.000067 


Inch. 


Initial  load. 


.000034 
0. 
0. 
0. 
0. 
0. 


.000183 


Elastic  limit 


.005483 


.010400 


.004907 


Tensile  strenfcth. 
Load  at  time  of  rapture. 


General  eummary. 

Teaafle  strength  per  square  Inch  of  original  section pounds..      78.160 

£laitio  limit  per  square  inch  of  originalseotion do....      40,000 

SIoDgation  per  inch  after  rupture inch..      0.2888 

Skmgi^ion  per  inch  under  atrain  at  elastic  limit do 001833 

Bcdoction  in  diameter  at  point  of  rupture do 184 

Redaction  in  Area  Alter  rupture,  per  centum  of  originalseotion 54.6 

Portion  of  rnptare ".75  from  neck 

Cbsracter  of  broken  snrface silky 

Elongation  of  inch  sections ".46», 'M8, 'Ml 


S  *  Co7tz/&r'Ze'^^yt&/'^e 


J^T^ecTi^ 


ie-  /3.  ^y*^ 


SEx36491 
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No.  882. 


Marks,  B*S*i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  iMidB. 


ToUL 


PersoiiAre 
inoli. 


Elonntion 


per 


ntioi 
moh. 


Socoesslye 
eloDgatioii 
perlnoh. 


Pennftnent 

Mt. 


SoooeaalTe 
permeaeiit 


RftmaTln. 


250 
1.250 
2,500 
3^750 
51,000 

e^sso 

7,500 
8,750 
9,000 
0,250 
0,500 
9,750 
10.000 
10.250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,500 
14,750 
15^000 
15,500 
10,000 
10,500 
17,000 
17,500 
14,000 
18.500 
19.000 
19,500 


Povfidt. 
1.000 
5.000 
10,000 
15,000 
20,000 
25.000 
80,000 
.35,000 
36.000 
37.000 
88.000 
39.000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
40,000 
47,000 
48.000 
49.000 
50,000 
51,000 
58.000 
53.000 
54,000 
55,000 
58,000 
57,000 
58,000 
59,000 
00,000 
02,000 
64,000 
08.000 
08,000 
70,000 
72.000 
74,000 
70,000 
78.000 


IfUh, 

0. 

.000183 
.000287 
.000467 
.000033 
.000767 
.000038 
.OOUOO 
.001183 
.001167 
.001200 
.001283 
.001267 
.001300 
.001367 
.002207 
.003207 
.006133 
.006667 
.007238 
.000000 
.010400 
.011438 
.012183 
.013838 
.014367 
.010033 
.017533 
.019000 
.020000 
.021800 
.023167 
.025000 


.087500 

.042667 

.049500 

.057833 

.067000 

.0900 

.1400 


Inch. 
0. 

.000133 
.000134 
.000200 
.000166 
.000134 
.000166 
.000167 
.000038 
.000034 
.000038 
.000038 


.000033 

.000067 

.OOdWO 

.COIOOO 

.002860 

.000534 

.000566 

.001767 

.001400 

.001083 

.000700 

.001200 

.001084 

.001666 

.001600 

.001467 

.001000 

.001800 

.001367 

.001888 

.003667 

.004106 

.004067 

.005167 

.006833 

.008333 

.009167 

.0280 

.0600 


JfidL 


IndL 


Initial  loed. 


limit. 


.004438 


.004483 


.009567 


.005184 


Tensile  strength. 


Oeneral  summary, 

Tcveileetreagth  per  square  inob  of  orlKhuilMetlon poonds..      78,000 

Elastio  limit  per  sonsre  inch  of  original  section do 42,000 

Xtongatlon  per  incn  after  niptare iooh..      0.2338 

EkngatioD  per  Inch  nnder  strain  at  elastie  limit do 001867 

Bednccion  lb  diameter  at  point  of  rapture do 164 

Eeduction  in  area  after  rupture,  per  centum  of  original  section 40.7 

Position  of  rupture ".75fh>mneck 

Character  of  broken  surfkoe silky,  lamellar 

BoBgatlonofinchaectiona ".  41*.  ".  16,  ".13 

S.  Ex.  36 9 
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Marks,  b®So 


No.  883. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Appliedloadfl. 


TotaL 


Peraqoare 
inch. 


250 
1.250 
2.500 
8,750 
6,000 
6,250 
7,500 
8,750 
9.000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
18,250 
12,500 
12. 750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15.600 
18.000 
10.600 
17,000 
17,600 
18,000 
18,600 
19,000 
19,800 
10,700 


Powidt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,00fc 
42,000 
43,000 
44,000 
45. 000 
40.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57.000 
68.000 
60, 000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,  (HM) 
77,200 


Elongation 
permoh. 


Inch, 
0. 

.000167 
.000367 
.000567 
.000783 
.000867 
.001038 
.001238 
.001267 
.001300 
.001433 
.002000 
.003000 
.003900 
.0053G7 
.000433 
.007333 
.003467 
.009307 
. 010233 
.011500 
.012067 
. 014367 
. 015033 
.  016007 
.017107 
.0L88,')3 
. 020338 
.022000 
.023067 
.  024933 
.027000 
.029000 
.  031833 
.036833 
.041333 
.  047067 
.054000 
.064500 
.O70U0O 
.0967 
.1433 


SuCGMSiTO 

elongation 
per  inch. 


Inch. 
0. 

.000107 
.  000200 
.000200 
.000166 
.000134 
.000106 
.000200 
.000084 
.000033 
.000138 
.000567 
.001000 
.000900 
.0014«7 
.001066 
.000000 
.001134 
. 001100 
.000066 
.001267 
.001107 
.001700 
. 000066 
.  0U1034 
.001100 
.001660 
.001500 
.001667 
.001067 
.001866 
.002067 
.002000 
.002833 
.005000 
.004500 
.005734 
.006038 
.010500 
.011^00 
.0207 
.0466 


Permanent 


Sacceaaive 

permanent 

aet. 


Inch. 
0. 

.000033 
.000033 
.000067 
.000067 
.000100 
.000100 
.000167 


.  001700 


.006833 


.012338 


Indu 
0. 
.000033 


.000084 

I. 
.000033 


.000067 


.001538 


.005183 


.005600 


Bemarka. 


Initialload. 


Elaatlc  limit. 


Tenaile  atrength. 
Load  at  time  of  rapture. 


General  summary, 

Tenaile  atrength  per  aqaare  inch  of  original  aection pounds . .      77, 200 

Elastic  limit  per  square  inch  of  original  aection do 87,000 

Elongation  per  incn  after  rupture inch..      0.2267 

Elongation  per  inch  under  strain  atelaatlo  limit do 001300 

Beduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rapture,  per  centum  of  original  section 47. 2 

Position  of  rupture 1".10  fh>m  neck 

Character  of  broken  anrfkoe ailky 

i:lo^gatiQn  of  Inch  aeotiQna ....,., ,, , ,..., ,..,.".89,*  ".19,  ".10 
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Marks,  B^^t 

Diameter,  ''.563. 

SectioDal  area,  .25  sqaare  inch. 


No.  88d. 


Applied  loaa«. 


Total. 


Found*. 

1.250 

S.500 

S,750 

8^000 

«.2S0 

7,500 

P.750 

9.000 

9,250 

0,500 

9.750 

10,000 

10.250 

10.500 

10.750 

11.000 

11.250 

11.500 

11.730 

12,000 

12,250 

12,500 

12.750 

13,000 

ia,250 

R500 

13.750 

14.000 

14.250 

14.500 

14,750 

15.000 

15^500 

Ifl^OOO 

10.500 

17.000 

17.200 


PerBtfiure 
inoo. 


1,000 
5,000 
10,000 
15,000 
20,000 
25^000 
80,000 
85,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
4^000 
43,000 
44.000 
45.  COO 
45,000 
47.000 
4H,000 
40,000 
50,000 
51,000 
52,000 
63.000 
54,000 
55.000 
56.000 
57.000 
5R.O0O 
59,000 
60.000 
62.000 
64.000 
66,000 
68,000 
68,800 


SloDtnttlon 
perinclL. 


Inck. 
0. 

.000188 
.000333 
.000487 


.000767 
.000007 
.001133 
.001200 
.001207 
.001433 
.002500 
.004000 
.006800 
.007000 
.008000 
.009000 
.010000 
.011600 
.012400 
.013507 
.014707 
.016033 
.017067 
.018007 
.020500 
.022000 
. 023167 
.024067 
.030067 
.02a'^J7 


.032833 
.037500 
.042533 
.048000 


Sncoessfye 
elongation 
perlnch. 


0. 

.000133 
.000200 
.000134 
.000166 
.000184 
.000200 
.000166 
.000067 
.000067 
.000166 
.001067 
.002400 
.000000 
.  001200 
.001000 
.001000 
.001000 
.001500 
.000000 
.001107 
.001200 
.001266 
.001034 
.001000 
.001833 
.001500 
.001167 
.001800 
.001700 
.001900 
.001766 
.002500 
.004667 
.005033 
.006467 
.010383 


Permanent 

aet. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000033 
.000067 


.003500 


.008367 


.014067 


Saooesslye 
permanent 
aet. 


Ineh. 
0. 


.000038 


.003433 


.004867 


.005700 


Kemarka. 


Initial 


Elaatic  limit 


Tenaile  atrength. 


General  aummary, 

TtaoaOe  «ti«D2th  per  square  inoh  of  orii^al  aeotlon pound*..      68,800 

ElMttoUaii»1)er  aqnareinob  of  original  aeotion do  ...      37,000 

Elongation  pt^r  inca  after  mptnre inch..      0.0633 

QoSitlon  per  inch  under  atrain  at  elaatio  limit do 001267 

ScdStimifDdiBmeteratpointofniptare do 033 

Kcdnctiiminare*«flerraptare,  per  oenUun  of  original  section 11.8 

FeaitioBof  raptare at  middle  of  atom 

Chanctor  of  broken  oarfaoe flnegrannlar;  blow-hole  in  broken  aarface 

Elongation  of  inob  oeotiou ^......— ^ ".05,  ".09*.  ".05 
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^O.  885. 
Marks,  B^ii 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loadB. 

EIoDsation 
per  inoh. 

SocoesBlTe 
elottgatioD 
per  incli. 

Permanent 
eet. 

SnoceesiTe 
set. 

Semftrke. 

Totid. 

Per  Moare 
inch. 

Poundi, 

250 

1.250 

2.500 

8.750 

5.000 

6.250 

7.600 

8,750 

9,000 

9.250 

9,500 

9,750 

10.000 

10.250 

10.500 

10.750 

11.000 

11.250 

it;  500 

11.750 

12,000 

12.250 

12,500 

12,750 

18.000 

18.260 

18.600 

18.750 

14.600 
14.760 
16.000 
15.500 
16.000 
16.600 
17,000 
17.500 
18,000 
18,500 
19,000 
19,180 

Pounds. 
1.000 
5.000 
10.000 
15.000 
20.000 
26.000 
30,000 
83,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41.000 
42.000 
43.000 
44.000 
46.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53.000 
54.000 
65.000 
66,000 
67,000 
68,000 
59.000 
60,000 
62.000 
64,000 
60.000 
68,000 
70,000 
72,000 
74,000 
76,000 
76,720 

Inch, 
0. 

. 000100 
.000300 
.000438 
.000600 
.000767 
.000033 
.001100 
. 001133 
.001167 
.  001233 
.001267 
.00L{67 
.002000 
.003333 
.004638 
.006107 
.007400 
.008267 
.009000 
.010338 
.011867 
.012067 
.018207 
.014883 
.016000 
.017667 
.019000 
.020338 
.021938 
.028400 
.024833 
.026667 
.031000 
.034500 
.039333 
.044333 
.  053000 
.063167 
.0833 
.1000 
.1300 

Inch. 
0. 

.000100 
.000200 
.000138 
.000167 
.000167 
.000166 
.000167 
.  000033 
.000034 
.000006 
.000034 
.000100 
.000633 
.  001333 
.001300 
. 001534 
.001233 
.000867 
.  000733 
.001333 
.001034 
.001300 
.000600 
.001066 
.001667 
.001067 
.001333 

.ooi:m 

.001600 

.001467 

.001433 

.001834 

.004338 

.008500 

.004833 

.005000 

.008667 

.  010167 

.  020133 

.0167 

.0300 

Ineh, 

0- 

0. 

0. 

0. 

0. 

0. 

.000038 
.000038 

Inch. 
0. 

Initial  load. 
ElaaticUmit. 

Snrfaoe  crack  opened. 
TenaUe  strength. 

".oooosi" 

0. 

.000133 

.000100 

.005767 

.005634 

.010667 

.004900 

General  eummary,  ^ 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .      76^720 

Elastic  limit  per  square  inch  of  original  section do....      89,00U 

Elongation  per  inch  after  rupture inch..      0.1800 

Elongation  per  inch  under  Htrain  at  elastic  limit do 001267 

Bedactionin  diameter  at  point  of  rupture do 144 

Beduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture ".75  from  middle  of  stem,  oblique 

Character  of  surface Kilky 

Elongation  of  inch  sections ".26%'M^'Ma 


TESTS   OP   IROK  AND   STEEL' 

Tube  No.  16.— 8"  Converted  Rifle. 

No.  862. 


133 


Marks,  b't/^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


ApikUad  loads. 

BloDgatiOD 
per  inch. 

SacceeniTe 
elonjtation 
per  inch. 

Permanent 
aeu 

SuooeasiTe 

permanent 

set. 

Bemsrks. 

Total. 

Per  aqtiMe 
inoh. 

Pounda. 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7.500 

a  750 

9,000 

9,290 

9,500 

9^750 

10,000 

10.250 

10.500 

10^760 

11,000 

11,260 

11«600 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13.250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

18.000 

16,500 

17.000 

17.600 

18,000 

18.600 

19.000 

19,500 

19.000 

16,700 

Pound9. 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
80.000 
85.000 
86,000 
87.000 
88.000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
54.000 
55.000 
56,000 
57,000 
58,000 
60,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
'     72,000 
74,000 
76.000 
78.000 
7^400 

Inch. 

a 

.000133 
.000267 
.000400 
.000600 
.000800 
.000967 
.001167 
.001200 
.001283 
.001267 
.001300 
.001383 
.001400 
.001667 
.002133 
.002833 
.003838 
.004783 
.006300 
.007500 
.008633 
.010000 
.010833 
.011667 
.013000 
.014667 
.  015700 
.017283 
.018500 
'  .020000 
.021838 
.023283 
.027833 
.030433 
.034933 
.039338 
.045000 
.052383 
.062333 
.0733 
.0967 
.1300 

Inch. 

a 

.000133 
.000134 
.000133 
.000200 
.000200 
.000167 
.000200 
.000083 
.000038 
.000034 
.000033 
.000033 
.000067 
.000267 
.000466 
.000700 
.000500 
.001400 
.001567 
.001200 
.001183 
•  .001367 
.0008H3 
.000834 
.001838 
.001667 
.001038 
.001588 
.001267 
.001500 
.001888 
.001900 
.004100 
.003100 
.004500 
.004400 
.005687 
.007338 
.010000 
.010967 
.0234 
.0333 

Inch. 
0. 
0. 
Ol 
0. 
0. 
0. 

a 

.000033 

Jneh. 
0. 

Initlalload. 
Elastic  Umlt. 

TensUe  strength. 
Load  at  time  of  rupture. 

'  ".'000633' 

.000100 

.000067 

.001997 

.001867 

.008188 

.006166 

, 

General  eummary, 

SpeciflegnTity 7  8586 

Hardness 11.59 

Tensile  strength  per  aqaare  Inch  of  original  section pounds..      78,400 

Slastie  limit  per  square  inch  of  original  section do  ...      41.000 

Elongation  per  inch  after  rapture  inch..      0.2038 

Elongation  per  inch  under  strain  at  elastic  limit do 001400 

Reduction  in  diameter  at  point  of  rupture do 174. 

BednctioninanaafteTnipture,  per  centum  of  original  section 52.2. 

Position  of  rupture ".Ofromneok 

Character  of  broken  sorfkoe sillcy 

Ekmgitimi  of  lach  ■ecttona ''.42*,  ".11,  ".08 
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TESTS  OP  lEOK  AND  STEEL. 


Marks,  1^0 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


No.  853. 


AppliedlotdB. 


TotaL 


PersqoAre 
Inoo. 


Elonntion 
per  mch. 


SaooMsive 
elonntioii 
perlnoh. 


PermuieDt 
set 


SoocMslTe 
permanent 


Remarks. 


Poundi, 
250 
1,250 
2,500 
8,750 
5.000 
6.250 
7.500 
8.750 
9.000 
0,250 
9,500 
9,750 
10.000 
10.290 
10,500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
13.000 
13,250 
13,600 
18,750 
14.000 
14,250 
14.500 
14,750 
15^000 
15,500 
18.000 
10.600 
17,000 
17,500 
18.000 
18,600 
19,000 
19,500 
20,000 
20.500 
20,950 


Pounda. 
1.000 
5.000 
10.000 
15.000 
20,000 
25,000 
80,000 
85.000 
80,000 
87.000 
8a,  000 
89,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46.000 
47.000 
48,000 
40.000 
50.000 
51,000 
62,000 
58.000 
5»,000 
65.000 
56.000 
57.000 
58.000 
50,000 
60.000 
62,000 
64.000 
^6.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
88.800 


IndL 

a 

.000133 

.000267 

.000400 

.000600 

.000707 

.000967 

.001100 

.001167 

.001200 

.001283 

.001267 

.001300 

.001U33 

.001400 

.001433 

.  U014C7 

.001600 

.004667 

.005833 

.000433 

.  007333 

.008267 

.009000 

.009067 

.010933 

.012133 

.  013000 

.014233 

.015433 

.010667 

.017667 

.010033 

.021833 

.024733 

.028500 

.0.31500 

.0356G7 

. 040000 

.015500 

.051667 

.0(11000 

.0700 

.0900 

.1600 


Ineh. 
0. 

.000133 
.000134 
.000133 
.000200 
.000167 
.000200 
.000133 
.000067 
.000033 
.000033 
.Ol)0Q34 
.000083 
.0000.33 
.000067 
.000033 
.000034 
.0001.33 
.003067 
.001166 
.000600 
.000900 
.000934 
.000733 
.000067 
.000966 
.001200 
.000807 
.001233 
.  001200 
.  001234 
.001000 
.001366 
.002800 
.002900 
.003767 


.004167 
.004333 
.005500 
.  006167 


.0090 
.0200 
.0700 


Inch. 


Inch. 


Initial  load. 


.000033 


.000098 


.000038 


.000200 


.000167 


Elaatio  limit 


.006500 


.000300 


Tensile  atrength. 


General  summary. 

Teosile  strength  per  sqnare  inch  of  orifclnal  section pounds..      88,800 

Elasticlimit  per  aonare  inch  of  original  sectioD do....      44.000 

Elongation  per  Idcd  after  mptnre inch..      0.2133 

Elongation  peMnch  nnderBtraln  at  elastic  limit do 001467 

Redaction  in  diamet4»r  at  point  of  ntpture do 114 

Reduction  in  area  after  mptaro,  per  cenlam  of  original  section .36.4 

Position  of  mptnro at  middle  of  stem 

Character  of  broken  atirftioe silky,  70  per  oentam;  granalar,  80  per  oentom ;  cracks  developed  in  the 

cylindrical  snrfkce  of  stem. 
Ktoogation  of  inch  Motions ".16;  ".84%  M4 


TESTS   OF   mOM   AST)   STEEL. 
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I>iameter,  '^663. 

Sectional  area,  .25  sqaare  inch. 


No.  884. 


ApjOied  lomdB, 


TMaL 


EloDfFfttion 
per  IacIl. 


SQCoeuive 
eloasation 
perlncb. 


Permanent 
Bet. 


SoooesBive 
permanent 
set. 


Cemarka. 


i,ooo 

5,000 
10,000 
15,000 
20,000 


80.000 
35wOOO 
SObOOO 
87,000 

sa^ooo 

801.000 

40.  OOO 

41,  cmo 

42,  OOO 

43.  OOO 
4^000 

4;^  OOO 

40.000 
4T.  OOO 
4H,000 
49,  OOO 
90,  CNW 

51,  OOO 

52.  OOO 
f».000 
&4^000 

&^ooo 

50,000 
5T.OOO 
S8,  OOO 


«O,OO0 
02.000 
64.  OOO 
68,000 
68.000 
68,800 


IndL 
X 

000138 
000333 
000487 
000633 

000767 
000967 
001133 
001200 
001267 
001433 
002500 
004900 
005800 
007000 
008QOO 
009000 
OlOOOO 
011500 
012400 
013507 
014767 
016033 
017067 
0J8C67 
020500 
O22U00 
023107 
024067 
036667 
028567 


037500 
042533 
048000 
058333 


Inch. 
0. 

.000133 
.000200 
.000134 
.000166 
.000184 
.000200 
.000166 
.000067 
.000067 
.000166 
.001067 
.002400 
.000000 
.001200 
.001000 
.001000 
.001000 
.001500 
.00U900 
.001167 
.001200 
.001266 
. 001034 
.001600 
.001833 
.001500 
.001107 
.001800 
.001700 
.001900 
.001766 
.002500 
.004067 
.005033 
.005467 
.010833 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000033 
.000067 


IneK 
0. 


.000033 
.000034 


Initial  load. 


Elasdc  limit. 


.008500 


.003433 


.008367 


.004867 


.014067 


.005700 


Tensile  strength. 


General  summary, 

i%^r«as!th.'perBqtUkTeiIMhotoTi^in9AMctlon poands..      68,800 

nwtie  limit  per  aqoareineh  of  orij^nal  section do  ...      37,000 

KIsBcaSiiMi  p«^  inck  Bitor  rapture inch..      0.0633 

--    ^'  B  per  inch  miderstndn  at  elastic  limit do 001267 

I  in  diameter  »t  point  of  niptare do 033 

linareashftermptare,  per  oentom  of  original  section 11.8 

.„.j  of  raptore  ...- - at  middle  of  stem 

Cbaracter  of  broken  sarfaee flnegnmolar;  blow-hole  in  broken  sarface 

~    B^Uoaiof  ineli  aeetiona ■ ".05,  ".09*,  ".05 
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TESTS   OF   IBON   AND   SIEEL. 


Marks,  S,^,'i 

Diameter,  "ML 

Sectional  area,  .26  square  inch. 


Ko.  866. 


VImm  on^^Am 

Snooeuiye 
elongation 
per  Inch. 

Pensenent 
•     aet 

Snoo6UiTe 

TotaL 

Persqnwe 
inob. 

pev  inoh. 

PoundB. 

260 

1.250 

2,600 

8,750 

6,000 

0^250 

7,500 

8,750 

9,000. 

9,250 

9,600 

9,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11.600 

11.750 

12.000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

18,750 

14,000 

14,250 

14,600 

14,750 

16,000 

16,600 

16,000 

10,600 

17,000- 

17,600 

18,000 

18,600 

19.000 

10,600 

20.000 

20,600 

21,000 

21,800 

21,970 

Ftmndt. 
1,000 
6,000 
10,000 
16.000 
20,000 
26,000 
80,000 
86,000 
80,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
62,000 
63,000 
61,000 
66,000 
60,000 
57.000 
68,000 
50,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
87,880 

Inch. 

a 

.000088 
.000167 
.000800 
.000488 
.000688 
.000767 
.000000 
.000933 
.000967 
.001000 
.001038 
.001067 
.001100 
.001183 
.001167 
.001200 
.001288 
.001267 
.001300 
.001338 
.001467 
.001667 
.002167 
.003167 
.004167 
.006000 
.007233 
.008433 
.000067 
.011000 
.011867 
.  012738 
.014738 
.  017000 
.019667 
.022667 
.025500 
.028600 

.036838 

.040000 

.046000 

.062838 

.062167 

.0733 

.1233 

Inch, 

a 

.000038 
.000134 
.000133 
.000183 
.000200 
.000134 
.000138 
.000083 
.000034 
.000033 
.000033 
.000084 
.000013 
.000033 
.000034 
.000033 
.000088 
.000034 
.000038 
.000038 
.000134 
.000200 
.000500 
.001000 
.001000 
.001833 
.001233 
.001200 
.001234 
.     .001338 
.000867 
.000860 
.002000 

.002667 
.008000 
.002833 
.003100 
.003700 
.004000 
.003667 
.006000 
.006838 
.009834 
.011133 
.0500 

Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inch. 
0. 

Initial  kwd. 
Blaatio  limit 

Tenaile  atrangih. 

0. 

0. 

.000167 

.000167 

General  eummary, 

ifloKtrnvity ,'....     7.8890 

irdneea : 12.80 

Tenaile  strenicth  per  sqaare  inch  of  original  section poanda..      87.880 

Elaatlo  limit  per  aaoare inch  of  original  aection !..do  ...     48,000 

Elongation  per  inch  after  raptare inch..      0.1800 

Elongation  per  inch  under  strain  at  elaaticlimit do  ...    .001833 

Seduction  in  diameter  at  point  of  mptnro do 104 

Redaction  in  area  after  ruptnre,  per  centamof  original  aeotion 1...  .*."."/.V.*.".*..V       ','.'.         88. 5 

Position  of  raptare...^ at  middle  of  atom 

Character  of  broken  Borfkoe granular,  radiating  ih>m  a  doll  apot  at  the  cironmferenoe 

Elongation  of  inoh  aootiona ".10,  "80*  ".14 


TESTS   OP  IROK   AND   STEEL' 

Tube  No.  16.— 8"  Converted  Rifle. 

No.  852. 


133 


Marks,  b"*^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


▲ppUad  loads. 


ToteL 


2S0 

1,2S0 

2.600 

1.750 

5.000 

0^250 

7.500 

a750 

9^000 

•.«0 

0.500 

9.750 

10,000 

10.250 

10.500 

lOlTSO 

11,000 

1]«2S0 

11,500 

11,750 

12.000 

12.250 

1:^500 

12.750 

13.000 

11,250 

13.500 

U730 

14,000 

14,250 

14,500 

14,750 

ISyOOO 

15,500 

li^OOO 

lfli.500 

17,000 

17,500 

18.000 

18.500 

19.000 

10.500 

10.000 

10^700 


Per 


Bonare 


Potnulf. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
80,000 
85.000 
86,000 
87,000 
88.000 
80,000 
40,000 
41,000 
43.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48^000 
40,000 
50,000 
51,000 
52.000 
53,000 
64,000 
55.000 
60,000 
57,000 
68.000 
60,000 
00.000 
02.000 
64,000 
66,000 
68.000 
70.000 
■  72,000 
74.000 
76.000 
7H.00O 
78^400 


BloDsatioD 
per  inch. 


Inch. 
0. 

.000133 
.000267 
.000400 


.000800 
.000067 
.001167 
.001900 
.001233 
.001267 
.001300 
.001383 
.001400 
.001667 
.002133 
.002833 
.003388 
.004783 


.007500 
.008633 
.010000 
.010833 
.011667 
.013000 
.014667 
.  01.'>700 
.017233 
.018500 
.020000 
.021833 


.027838 
.030433 
.034038 
.039338 
.045000 
.052383 


.0733 
.0067 
.1300 


Saoceonive 
eloDgation 
p«r  inoh. 


Inch, 
0. 

.000133 
.0U0134 
.000133 


.000200 
.000167 
.000200 


.000038 
.000034 
.000033 
.000033 
.000067 
.000267 
.000466 
.000700 


.001400 

.001667 

.001200 

.001183 

.001367 

.000833 

.000834 

.001338 

.001667 

.001033 

.001588 

.001267 

.001500 

.001883 

.001900 

.004100 

.003100 

.004500 

.004400 

.00»667 

.007338 

.010000 

.010067 

.0234 

.0^<33 


Permanent 


Inch. 
0. 
0. 
0^ 
0. 
0. 
0. 

a 

.000033 


.000100 


.001067 


.006188 


SacceasiTe 

permaoent 

aet. 


Jneh, 


.000033 


.000067 


.001867 


.006166 


Bemarka. 


Initialloail. 


Elaatic  limit. 


Tenaile  atrength. 
Load  at  time  of  rupture. 


General  eummary. 

igrmntj 7.8686 

^ardncw.. 11.60 

TeMfleatrancthperaqaareinohoforiffinalaection pouDda..      78,400 

£]astie  limit  per  aqnare  inch  of  orijsinalaeotion do 41.000 

KloQfadon  per  incii  after  rapt  are  inch..     0.2038 

EWagation  per  inch  nnder  atrain  at  elaatic  limit do 001400 

Redaction  in  diameter  at  point  of  rapture do 174. 

todaction  in  area  after  mptnre,  per  oentam  of  original  aection 62.2. 

Poiitioo  of  raptare ".OlkDmneok 

Character  of  broken  snrfaoe ailky 

lafiBchaaetknia "*42*,  ".11,  ".08 
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t£Sf8  Of  IBON  AKD  ST££L. 


Marks,  ^'^^ 

Diameter,  ".563. 

Sectional  area,  .25  square  inch. 


Ko.  867. 


ElODgttiOIl 

per  inch. 

elongation 
per  Inch. 

Fennaaent 
aet. 

Snoceaalve 

permanent 

■et. 

Bemarka. 

Total 

Peraonsie 

Pound*. 

260 

1,250 

2.800 

8,750 

5,000 

6,250 

7.500 

8.750 

9.000 

0.250 

9,600 

9,750 

10,000 

10.250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

•   12.600 

12,750 

18,000 

18,250 

18,500 

13,750 

14.000 

14.250 

14.500 

14,750 

15.000 

16,500 

16,000 

16.500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,140 

Pounda. 
1,000 
6.000 
10.000 
15,000 
20,000 
25.000 
30,000 
8^006 
86,000 
87,000 
88.000 
89,000 
40,000 
41.000 
42.000 
43.000 
44.000 
.     45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
63,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59.  OCO 
60,000 
62.000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
76.560 

Inek. 

0. 

.000100 
.000267 
.000367 
.000567 
.000700 
.000867 
.001033 
.001067 
.001100 
.  001167 
.001238 

.  001  too 

.002600 

.003583 

.004233 

.005933 

.006000 

.008167 

.008967 

.010333 

.011333 

.012667 

.  013167 

.014383 

.016000 

.017667 

.019000 

.020338 

.021738 

.023267 

.024933 

.028733 

.030597 

.034667 

.040000 

.046000 

.054000 

.064667 

.0767 

.1033 

.1400 

0. 

.000100 
.000167 
.000100 
.000200 
.000188 
.000167 
.000166 
.000034 
.000033 
.000067 
.000066 
.000167 
.001200 
.000033 
.000700 
.001700 
.000967 
.001287 
.000800 
.001366 
.001000 
.001334 
.000500 
.001166 
.001667 
.001667 
.001333 
.001333 
.001400 
.001534 
.001666 
.001800 
.003834 
.004100 
.005333 
.006000 
.008000 
.010667 
.012033 
.0266 
.0367 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tenaileatrength. 

.006267 

.006207 

.010833 

.005606 

General  summary. 

Tenaile  atrength  per  square  inch  of  original  section ponnds.. 

Elaatlclimit  per  sqaare  inch  of  original  section do..., 

Elongation  per  inch  after  mptare inoh., 

.Elongation  per  inch  ander  strain  at  olastio limit do..., 

Bedaction  in  diameter  at  point  of  mptnre do.--, 

Reduction  in  area  after  rapture,  per  centum  of  original  section 

Position  of  rupture «60  fh)m  middle  of  stem 

Character  of  broken  surface silky  i  cracks  developed  in  the  cylindxloal  surfkce  of  stem 

Elongation  of  inch  sections ",14,  ".22*. 'Ml 


76^600 
89.000 
a  1567 
001298 

.178. 

52.91 


I>mmeter,  ''M6^ 

Sectional  area,  .25  square  inch. 


TteStS  Oi"  IftON  AKD   StEEL. 

Tube  'So.  17.— S"  Converted  Rifle. 
No.  792. 
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AppUed  lomdm. 


TotaL 


per   inch. 


Pounds. 
i,ooo 
&,ooo 

10,000 

15,000 

2O,0OO 

25,000 

BO,0OO 

3S,0OO 

96,000 

97,000 

88^000 

89.0OO 

40^000 

410OO 

43,000 

43,000 

44,000 


.000183 

,000300 

.000533 

.  000700 

.  oo€>se7 

.  001033 

.  OOI2O0 

001^33 

.  001300 

.  OOl3<^ 
.OOJ400 

.003«00 

: oi ICO/ 

04S4S3S3 

.0*533 


SnoceMiye 
elongation 
perineh. 


0. 

.000183 
.000167 
.000288 
.000167 
.000167 
000168 
.000167 
.000033 
.000034 
.000033 
.000033 
.000084 
.000033 
.000067 
.000060 
.000734 
.000633 
.000700 
.000800L 
.001200 
.001067 
.001066 
.000867 
.000967 
.000900 
.001200 
.001233 
.001100 
.001167 
.001466 
.001067 
.001667 
.002766 
.003684 


.003500 
.004234 
.004933 
.005967 


.009333 
.016967 
.0434 


Pennanent 
aet. 


Inch, 


.000033 


.OOOiOO 


.001367 


.005867 


SaooesaiTo 
permanent 


Ineh. 


.000088 


.000067 


.001267 


.004500 


Bemarks. 


Initial 


ElaaticUmlt 


Tensile  atrength. 


General  summary. 


»p«elfle  cf«^t5 ............  

Bardneaa ----1 -*'•.«  to^U  of  original  aocUon pounds.. 

TeMile•*^en«:«^p€*•2J*J^^^^  of  original  section do... 

JtaaOcUmlt per  •<%o^JJ*YQptnre.... inch.. 


^iTKJintofrnptnre do., 


7.8609 
12.84 
81«440 
43,000 
0.1367 
.001533 
.064 


Badaet  ion  Uk  A^»«**V5I^  irSptor®.  per  centum  of 'original  section  .V.V.*.'.V.'.V.V.V.V.V.V.V. ..'.'.'.',         21. 4 
BwJartkm  to«re»4at«r ^F ,, ^  ftomneok 


.  granular,  radiating  fhmi  adullapotat  the  droumference 
".22»,".11,".08 
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TESTS   OF  IRON   AND   STEEL. 


Marks,  b"5"o 

Diameter,  ".664 

Sectional  area,  .25  sqoare  inch. 


No.  793. 


AppUed  iMda. 


Total. 


Peraqnare 
inon. 


ElooKfttioii 
per  inch. 


SnooeasiTe 
elongation 
per  inch. 


Permanent 


SnoeeaaiTe 

permanent 

aet. 


Bemarka. 


Poundt, 

250 

1,250 

2.600 

8,750 

6,000 

0,250 

7.500 

8,750 

9.000 

0,250 

0.500 

0.760 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,600 

13.760 

14.000 

14,250 

14,600 

14,750 

16,000 

16,600 

10,000 

16,500 

17,000 

17.500 

18,0U0 

18.600 

19,000 

10.600 

20,000 

20.500 

21,000 

21,600 

21,000 

18,600 


Pounda. 
1,000 
5,000 
10,000 
15,  COO 
20,000 
26,000 
80,000 
35,000 
3%000 
87,000 
88,000 
39,000 
40,000 
41.000 
42.000 
43.000 
44.000 
45.000 
40,000 
47.000 
48,000 
49,000 
SO,  000 
91,000 
53,000 
63.000 
64,000 
65.000 
56,000 
67,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72, 000 
74,000 
70.000 
78,000 
80,000 
8^000 
84.000 
86,000 
86,400 


Inch. 
0. 

.000183 
.000267 
.000433 
.000600 
.000767 
.000938 
.001100 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001367 
.001600 
.0U1933 


.003267 

.004283 

.004967 

.006100 

.006800 

.007733 

.008367 

.009600 

.010333 

.011933 

.012667 

.013767 

.014767 

.016267 

.018500 

.021133 

.023900 

.026667 

.030000 

.  033738 

.037888 

.042500 

.048000 

.055500 

.064667 

.0867 

.1067 

.1800 


Inch, 

0. 

.000133 
.000184 
.000166 
.000167 
.000167 
.000106 
.000167 

0. 

.000033 
.000034 
.000038 
.000083 
.000034 
.000038 
.000067 


.000338 
.0OU900 
.000434 
.000966 
.000784 
.001183 
.000800 


.000834 
.  001033 
.000738 
.001600 
.000734 
.001100 
.  001000 
.001500 


.002688 
« 002767 
.002767 
.008388 
.008738 
.004100 
.004667 
.005500 
.007500 
.000167 
.022083 
.0200 


Inch, 
a 

0. 

0. 


Inch, 


Initial  load. 


Elaatlo  limit. 


.000567 


.000567 


.004267 


.008700 


Tensile  wtnuftQi. 
Load  at  time  of  mptore. 


General  summary. 

Tensile  strength  per  aquare  inch  of  original  section ponnda..      86,400 

Elastio  limit  per  snnare  inch  of  original  section do —     43,  (X)0 

Elongation  per  incu  after  raptare  — inch . .      0. 2331 

Elongation  per  inch  ander  strt^n  at  elasticlimit do —    .001367 

Redaction  in  diameter  at  point  of  mptare do 154 

Bednction  in  area  after  mptore,  per  centnm  of  original  section 47.2 

Position  of  mptnre ".6  fh)m  middle  of  st<»m 

Character  of  broken  snrftuw ailky 

Elongation  of  inch  aeotiona ".21/'.M*, 'MS 


TESTS   OP  IRON   AND   STEEL. 
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No.  794. 

-Diameter,  '^564. 

Sectiozud  area^  .25  square  inch. 


AppUed  lomdm. 


Total 


/J»«r 


(jBlonnitioi 
perxnoh. 


s^ooo 
xo^ooo 

so^ooo 

90.000 
B^OOO 

«^£?? 

38,  OOO 

39,oao 

40,000 
41,000 

42,ooa 
43,oao 

45.  OOO 
46,000 
47,000 

49,  OOO 
60,000 

*1  ?22 
52,000 

5*.  OOO 
55.S22 

««-522 

57,  OOO 

*»'2S2 

60,000 
e2.000 

•*'222 
«»'522 

•^^•222 
•7«.522 
•7»-222 

»2,o22 


.001107 
.073^ 
.0967 
.1433 


SoooeniTe 
elongatjon 
perinoh. 


0. 

.000107 
.000108 
.000167 
.000107 
.000106 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000267 
.000000 
.001233 
.001234 
.000433 
.001100 
.000800 
.001367 
.000000 
.000566 
.000867 
.001233 
.001167 
.000067 
.001000 
.001266 
.001267 
.001333 
.002667 
.002833 
.003234 


.003733 
.005100 
.005187 


.008834 
.012166 
.023367 
.0466 


PeriDMieikt 
set 


Jneh. 


.000083 
.000033 
.000033 
.000067 
.000067 
.000100 


.000183 


.002267 


.008000 


pemiMieiit 


IndL 


.002184 


BeiDArks. 


Initial 


Elastio  Umlt. 


TeDBile  strenf^th. 
Load  ftt  time  of  mptore. 


General  summary. 

^  «-»T  ^o^»re  inch  of  original  aectlon ponnda. 

T«MVb  ■M*'**^"^  Y«„a~  inob  of  original  section do... 

SlaB«a&^«mi»«^^^^^der0tanan  at  elaatic  limit 

»«>«>6*»****.^?ItSS«tSra*  potato!  rapture 

BeOncxion  m  ^^^Z^^^jggr  ruptnre,  per  oentum  of  original  aection. 

Xcdoctkm  to^^T^^"^... .......; f... ".9 


inch., 
do.... 
do.... 


88,280 

42,000 

0.2283 

.001488 

.114 

1.4 


'T^E^v^n  Biirfftoe *-."... '. '. . -'- .'./.'. .11  ..." II !  grtiniilair,  00 per centnm ;  aUky, 40 per  centam 
.""i^S^Zl^o* ".Br.".22,M4 


^^""^^  r"^  toSHS^t*«« 
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TESTS   OF   IRON   AND   STEEL. 


No.  796. 


Marks,  ^^^J 

Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 


Applied  loads. 


Total. 


Pep 


r  square 
inch. 


Slonsation 
periDoh. 


SucoeseiTe 
elongation 
per  inoh. 


Permanont 
set 


SaocessiTO 
permanent 


Hemarks. 


Pottiutt. 
250 
1,250 
2.500 
8,750 
6,000 
6,250 
7,600 
8,750 
0,000 
0,260 
0,500 
0,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12, 250 
12,600 
12.750 
13,000 
13,250 
13,600 
13,750 
14, 000 
14,250 
14,500 
14,750 
15,000 
16,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
80,850 
17,200 


1,000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85.000 
86.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57, 000 
58,000 
60,000 
60,000 
62,000 
04.(100 
G6,000 
68,000 
70,000 
72.000 
74,000 
70,000 
78,000 
80,000 
82,000 
83,400 


Inch. 
0. 

.000100 
.000200 
.000367 
.600533 
.000700- 
.000867 
.001033 
. 001033 
.001067 
. 001100 
.001133 
.001167 
.001200 
.  0012^8 
. 001267 
.001300 
.  001467 
.001800 
.002267 
.003333 
. 004333 
.005833 
.006638 
.007400 
.  0084:^3 
.009733 
.  010700 
.012267 
.  013033 
.  014333 
.015367 
.016733 
.019567 
.  022233 
.025333 
.028667 
. 032267 
.037000 
.  0416G7 
.047067 
.054833 
.065033 
.0933 
.1167 


Inch. 

0. 

.000100 
.000100 
.000167 
.000166 
.000167 
.000167 
.000166 

0. 

.000034 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.  000167 
.  000333 
.  000407 
.001066 
.  OOIOOO 
.001500 
.000800 
.000767 
.  001033 
.  001300 
.000967 
.001567 
.000706 
.  001300 
.001034 
. 001366 
. 002834 
.002366 
.003100 
.003334 


.  004733 
.004667 
.006000 
.007166 
.010200 
.028267 
.0234 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
—.000033 


Iwh. 


Initial  load. 


—w  000083 


—.000083 


.  000133 


.000166 


Elastic  limit. 


.004100 


.003967 


Tennile  strength. 

Load  at  timn  of  mptare. ' 


General  summary. 

Spedflo  gravity 7.8601 

Hardness 13.85 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    83,400 

Elastic  limit  per  square  inch  of  originsi  section do....    44.000 

Elongation  per  inch  after  roptnre inch..    0.2000 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001300 

Itednotion  in  diameter  at  point  of  mptore f do...       .164 

Bednction  in  area  after  mptnre,  per  centum  of  original  section 40.7 

Position  of  rapture 1".3  fh>m  neck,  oblique 

Character  of  broken  snrfiuje silky 

^longaUonpfinohwotloiis , ,,....".24, ''.29%  ".0? 


TESTS  OF  IRON  AND   STEEL. 
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/ 


Sectional  area,  ^5  square  inch 


No.  796. 


1 


Applied  Umdm. 


To€mL 


refT 


mawM 


Zlonntion 
per  mch. 


so,ooo 

90,000 
8S^O€90 
SSo€M> 
87,000 

sa,ooo 

89,0OO 
AO.OOO 
41.  OOO 
42LCIOO 

45,OC»0 
40,000 
47,  0€90 

4aooo 

60.000 

03.  OOO 
&5.  OOO 
67.  OOO 

SSooo 
i»\ooo 

64,  OOO 

Selooo 
».oo^ 

TolOOO 
TO*  OOO 

18.222 
80,  OOO 

^OOO 
80b  OOO 

ralooo     -. 

^.eao     I 


Inch, 


.1300 


SacoeMive 
elongation 
per  inch. 


Permanent 

aet. 


Inch. 

a 

.000097 
.000133 
.0001C7 
.000200 
.000138 
.000200 
.000133 
.000084 
.000033 
.00003.1 
.000034 
.000066 
.000034 
.000033 
.000033 


.000067 
.000133 
.000133 
.000267 
.000400 
.001033 
.000800 
.000834 
.000666 
.001034 
.001200 
.000966 
.000734 
.001000 
.001033 
.001800 
.002000 
.002007 
.002466 
.002134 


.002667 


.004300 
.003667 


.005000 

.000833 

.010667 

.0238 

.0367 


Inch. 
0. 

-.000067 
-..U00067 
-.000067 
-.000007 
-.000067 
-.000067 
-.tJ00067 


-.000033 


Soccesaive 

pennaiient 

sot. 


Inch. 
0. 

-.000067 
0. 
0. 
0. 
0. 
0. 
0. 


.000084 


.001700 


.001607 


Rftmarlga. 


Initialload. 


Elaatio  limit. 


Tensile  strength. 
Losd  at  time  of  rapture. 


General  summary, 

■•_  -,„««►  AA«Ar0  Inch  of  original  section pounds..      80,52i 

TcMi£to«trc»StAPf^JrL  tncb  of  originsl section do...      45,00( 

Xtefltftc  lim\«  P«^  ^^r^ter  mptore inch..     0.188! 

£KSU5I»  P«;.^SuS?ttt  point  of  mpture do...         .11 

B«diM:Aiaiatafta»mw|^^^^Q^         ^j^^Q^^f  ^^^^^        ^ 

SaAiMstAsm  tn  ^Srt^T. ".46lhim  middleof  sten 

i  9%  yggS|.fff«r  Miyf^ee grannlarf  dull  spot  at  ctronmfereDo 

•  ^Vfto^  peotlai"» ,...T---.r "f f • ".U,  ".80*, ".;! 
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T£STS   OF   IRON   AND   STEEL. 


Marks  ^8^T,j^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  ioch. 


No.  797. 


Applied  loads. 


TotaL 


Per 


rsanaxe 
Inoo. 


Elonntion 
permoh. 


Saoceasive 
elongation 
per  inch. 


Permanent 
set. 


Saooeeeive 
permanent 

aet. 


Bemarka. 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

0,250 

7.S00 

8,750 

0.000 

0,250 

0,500 

9,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,260 

12,600 

12,^50 

13,000 

18,250 

13,600 

13,750 

14,000 

14.250 

14.500 

14.750 

16,000 

15,500 

16,000 

10,500 

)7,000 

17.600 

18.000 

18,600 

19,000 

19,600 

20,000 

20,500 

21,000 

21,600 

32.000 

22,600 

22,700 

21,200 


Poundt. 
1,000 
6,000 
1Q,000 
16,000 
20,000 
25,000 
80,000 
36,000 
30,000 
37.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
40.000 
50,000 
61,000 
62.000 
63.000 
64.000 
65,000 
66.000 
57,000 
68,000 
60,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
80,000 
88.000 
90.000 
00,800 


0. 

.000133 
.000267 
.000400 
.000600 
.  0007(«7 
.000039 
.001067 
.001130 
.001133 
.001167 
.001200 
.001233 
.0012H7 
.001300 
.001383 
.001367 
.001400 
.001600 
.001667 
.001867 
.002267 
.003333 
.004033 
.004600 
.005267 
.006533 
.007207 
.008300 


.010107 
.011000 
.012133 
.014000 


.018333 
.020933 
.023267 


.020067 

.033107 

.037667 

.041733 

.040000 

.051033 

.000400 

.  071500 

.1033 

.1233 


Jneh. 
0. 
.000133 
.000184 
.000133 
.000200 
.000167 
.000166 
.000164 


,000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000200 
.000067 
.000200 
.000400 
.001066 
.000700 
.000567 
.000667 
.001266 
.000734 
.001033 
.001033 
.000834 


.001183 
.001867 
.002233 
.002100 
.002600 
.002334 
.003066 


.0O3i3OO 

.  004500 

.004066 

.004267 

.005938 

.008467 

.011100 

.0318 

.0200 


Inch, 


Inch. 


Initial  load. 


.000067 


EaaaUc  limit 


.001700 


.001683 


Tonsile  strength. 

Load  at  time  of  rapture. 


General  eummary, 
Tensilo  strength  per  square  inrh  of  original  section pounds.. 


Elastic  limit  per  sqnaro  inch  of  originalsection do. 

Elongation  per  inch  afterruptare inoh, 

Eloncation  per  inch  nnder  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture '. do.. 

Koduction  in  area  after  rupture,  per  oentom.  of  original  aection ,.^^ 

Position  of  mptnre ".6  ttom.  neck 

Character  of  hrokeaaaiiiMe granular,  radiating  fh>m  oentari  doll  spot  at  eireimifereno* 

^ongationof  inchaeotiona ^, « , ''•V*t''^tK*'AO 


90.800 
4ft,  000 
0.1033 
001400 
.104 
83.6 


S    CoTzz^&r'^^ct  ^z/^^e 


^zz,Ze  t^To.  :^7 


^^t^i,^oTZ€xZ.  O^poccWze^ZfJ' 


S07^ec7t, 
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lfark8,  -*^"- 


No.  900. 


njameterj  '^.663. 

Sectional  area,  J2S  square  inch. 


/      AppUedUmdM. 

SaoooMiTo 
doontion 
per  loch. 

PormMient 
not 

Saooeasive 

permanent 

eet. 

Bemarks. 

j  TM^  l^«LSjr* 

per  inch. 

*»     /            J*222 
1  250     f             6.000 
XMO                 10.000 

JSS        15.000 

&000            ao.ooo 

&So    1           87.000 

jg        ^222 

Inch, 
0. 
.000167 
.000888 
.000367 
.000687 
.000638 
.000067 
.001183 
001167 
.031200 
.001267 
.001800 
.001333 
.001400 
.001833 
.003000 
.004133 
.006400 
.007800 
.008467 
.000800 
.011000 
.012500 
.  013167 
.014.138 
.015600 
.017607 
.019267 
.020683 
.022000 
.023738 
.023500 
.027300 
.031500 
.035067 
.040833 
.047333 
.063000 
.066667 
.060667 
.1800 
.1567 

ifidk. 

0. 

.000167 
.000166 
.000234 
.000100 
.000166 
.000184 
.000166 
.000034 
.000033 
.000067 
.000038 
.000033 
.000067 
.000433 
.001167 
.001133 
.002267 
.001400 
.000667 
.001338 
.001200 
.001600 
.000667 

.  .001106 
.001267 
.002067 
.001000 
.001666 
.001007 
.001783 
.001767 
.002000 
.004000 
.004167 
.005166 
.006500 
.007667 
.011667 
.014000 
.040888 
.0267 

0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  loMl. 
Elastio  limit 

9^750 

mIooo 

♦"•222 
-•^222 
-•*-222 

44.  000 

^222 

-#T.OOO 

4a.  000 

*«>»222 
»o.ooo 

Suooo 

6^000 

^•222 

&4.  000 

»-222 

.000033 

.000083 

^■^s 

^•*ss 

10.750 

11,000 

.004833 

.004800 

11,500 

11.750 

'-!5 



tt250 
11,500 

.010788 



.005000 

^^25 

U»000 
U390 
U500 
18.720 

H500     ;           SoOO 

si     i:^ 

i^SSS    I         Sat  000 

aS     la 

....  ....... 

19.070 
1^500 

I 

I             .... 

\ 

General  Bummanf. 

TvmaiOmmtmasCt^V^^'^^^J^^^^J^ff^f^^^ poonda..      76,280 

^!^Z  li-mit.  per  Hqaaro  inch  of  original  aecUon , do...      41.000 

SSStion per  ii>«haftS'"»P*nw... Inch..      0.2433 

SnAUan  ver  inck  under  strain  at  elastio  Imiit do  ...    .001400 

SSStkmindlaineteratpointofmptaro......  ....    ...     do 101 

Bcdactkmin  areMmfter  mpturo.per  centum  of  original  section 57.0 

PttaitMm  of  rupture .- l"from  neck 

Ckaracter  of  broken  aurlace ellUy 

jnq»c«non  of  inch  aeetiona , , ".4^*  ".18, 'M? 

3.^%.  36 10 
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TESTS  OF  IRON  AXD  STEEL. 


No.  901. 


Marks,  B«r?."i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loadB. 

Elongation 
per  Inch. 

SaooeMivo 
elonfration 
per  inch. 

Permanent 
aet. 

Snooeaaive 

X>emianent 

aet. 

Remarka. 

TotaL 

PersqiiATe 
Inoo. 

Poundi, 
250 
1.260 
2,500 
8,750 
6,000 
6,260 
7.500 
8,760 
0,000 
0,250 
0,500 
0,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.260 
11.500 
11.750 
12,000 
12,250 
12.500 
12,750 
18,000 
18,250 
13,500 
13,750 
14,000 
14,250 
14.600 
14,760 
16,000 
16,600 
16.000 
16.600 
17.000 
17.500 
18,000 
18,600  • 
10,000 
10.420 
16,200 

Poundt. 
1.000 
5.000 
10.000 
15,000 
20.000 
25,000 
80.000 
86.000 
86.000 
87.000 
88.000 
80,000 
40,000 
41,000 
42,000 
48.000 
44.000 
45.000 
46.000 
47.000 
48,000 
40,000 
50.000 
51.000 
52.000 
63,000 
64,000 
55,000 
66,000 
67,000 
68,000 
60,000 
60.000 
62,000 
64.000 
60,000 
68.000 
70.000 
72,000 
74,000 
76,000 
77,680 

Ineh, 
0.     . 
.000100 
.000383 
.000483 
.000633 
.000767 
.000038 
.001100 
.001183 
.001167 
.  P01200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001033 
.008167 
.006667 

.008500 
.000167 
.  011167 
.011800 
.012633 
.013733 
.015333 
.016667 
.018000 
.010500 
.021167 
. 022400 
.024667 
.028033 
.032000 
.037000 
.041667 
.048867 
.056.')33 
.067833 
.085167 
.1467 

Ineh, 
0. 

.000100 
.000233 
.000100 
.000200 
.000184 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
000566 
.001284 
.003500 
.000666 
.001107 
.000067 
.002000 
.000688 
.000838 
.001100 
.001600 
.  001833 
.001333 
.001600 
.001667 
.001233 
.002267 
.003366 
.003067 
.005000 
.004667 
.007000 
.007666 
.011500 
.017334 
.061538 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load, 
maatio  limit. 

Tenaile  atrength. 
Load  at  time  of  mptare. 

0. 

.001667 

.001667 

'"".'6oo3ob' 

".■007«38'* 

' 

General  eummary. 

Tenaile  atrenffth  per  aqaare  inch  of  original aeotion poanda..      77,680 

BlaaUo limit  per  aquare inch  of  original  aection do 43.0(M) 

Elongation  per  inch  after  rupture inch..      0.2Mi7 

Elongation  per  inch  under  strain  at  elastic  limit do....'   .001M67 

Redaction  in  diameter  at  point  of  mpture do IK4 

Bednction  in  area  atter  rupture,  per  centom  of  original  section 54.6 

Poaition  of  rupture ".76  from  middle  of  stem 

Character  of  oroken  surface flnesilkv 

Blongation  of  inch  aeotiona ".87*,  ".28, 'M5 


S    CoTiz/or'^^^  ^z/*^e 


^z^Ze  <^^o.  :27 


<-^^^i,t}^OTZ€xZ.    iJ'^GCZ.7rt€'7ZiS' 


SSr^ecTz, 


Sb36491 
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TESTS   OF   IBON  AND  STEEL. 


No.  903. 

Marks,  s'^'k 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


ElongaUon 
periDoh. 

Sncowsive 
elongation 
porineh. 

Permanent 
•et. 

Saccosaire 

permanent 

•et. 

Remarka. 

TotaL 

P«rtaiuure 

JrOWMtt 

250 

1,250 

2,500 

S750 

5,000 

6,250 

7,600 

8,750 

9,000 

0,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

18,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18.500 

18,920 

15,500 

Poundt. 

1.000 

51000 

10,000 

l^ooo 

20.000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 

i?:S!!! 

42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
60,000 
57,000 
68,000 
50.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
75,680 

Inch, 
0. 

.000067 
.000238 
.000488 
.000633 
.000767 
.000933 
.001100 
.0011:j3 
.001133 
.001167 
.001233 
.003200 
.005133 
.006100 
.007188 
.008033 
.009338 
.010667 
.011400 
.012700 
.013738 
.015267 
.015938 
.017200 
.018700 
.020400 
.021667 
.023000 
.024667 
.026838 
.028667 
.080400 
.034700 
.030167 
.045333 
.052500 
.061500 
.073833 
.090000 
.1467 

Inch. 

0. 

.000067 
.000166 
.000200 
.000200 
.000134 
.000166 
.000167 
.000033 

0. 

.000034 
.000066 
.001007 
.001933 
.000967 
.001033 
.000900 
.001300 
.001334 
.000783 
.001300 
.001033 
.001534 
.000(AW 
.001267 
.001500 
.001700 
.001267 
.001333 
.001667 
.002166 
.001834 
.001733 
.004300 
.004467 
.006106 
.007167 
.009000 
.011833 
.016667 
.0567 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Tnittalload. 
Elastio  limit. 

Teneilo  etrenfrth. 
Load  at  time  of  niptnre. 

.002033 

.002033 

............ 

.007633 

.005600 

.013333 

.005700 

General  eummarp. 

Tensile  atrength  per  square  inoh  of  original  aectlon ponnds..      75,680 

Eliistio  limit  per  square  inch  of  original  aection do 30,000 

Elongation  per  inch  after  mptare inch..      0.2333 

Elongation  per  inch  under  strain  at  elastio  limit do 001233 

Redaction  in  diameter  at  point  of  raptare do 181 

Redaction  in  area  after  mptare,  peroentam  of  original  section 54.6 

Position  of  raptare ".75  from  neck 

Character  of  broken  snrfiice fine  silky 

Elongation  of  inch  sections ".44*.  ".15, 'Ml 


3 ''  Co7i^^0rle^  j^z/t& 


.Ze«a<9  «^^^.  77 


i^cTctt^z^TTctZ  ty:pecz^rte7t^ 


€^9€bts&^ZG 
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Marks,  i?ri 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


No.  904. 


Applied  kMidt. 

"^^ 

Snccesaive 
eloocnton 
per  mob. 

PermaiieDt 
net 

Sacoeeaive 

permaoent 

•et. 

Bemarks. 

ToteL 

FerMnare 
inoli. 

250' 

1,250 

2,600 

3.750 

ft.  000 

6.250 

7.500 

8,750 

9.000 

0.350 

9,500 

91750 

10^000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,250 

12,500 

12.750 

13,000 

18,260 

13.500 

1.1,750 

14.000 

14,250 

14,500 

14,750 

15,000 

15^500 

16,000 

16^500 

17,000 

17.500 

18,000 

lasoo 

U|,000 

Poundt. 

1.000 
5,000 
10.000 
15.000 
20,000 
25.000 
80,000 
80.000 
86,000 
87,000 
38.000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
17,r«C 
48.000 
40.000 
60.000 
61,000 
62.000 
53.000 
64,000 
65,000 
66.000 
67.000 
68,000 
69,000 
60.000 
62,000 
64,000 
M,000 
6^000 
70,000 
72^000 
74,000 
76,000 

Inch. 
0. 

.000133 
.000300 
.000400 
000600 
; 000767 
.000938 
.001100 
.001167 
.001200 
.002183 
.002600 
.004267 
.005738 
.000667 
.007500 
.008500 
.009800 
.010667 
.011383 
.012667 
.018088 
.015488 
.016038 
.017267 
.018338 
.020600 
.021700 
.023300 
.024967 
.026600 
.028167 

!  034107 

.038333 

.043333 

.050000 

.058000 

.068333 

.0900 

.1200 

IfVih, 

0. 

.000138 
.000167 
.000100 
.000200 
.000107 
.000166 
.000107 
.000067 
.000033 
.000033 
.000467 
.001667 
.001466 
.000934 
.000833 
.OCIOOO 
.001300 
.000867 
.000666 
.001334 
.001206 
.001500 
.000600 
.001234 
.001066 
.002267 
.001100 
.001600 
.001667 
.001633 
.001567 
.005060 
.000034 
.004166 
.005000 
.006667 
.008000 
.010333 
.021667 
.0300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

iMh, 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

; 

.002900 

.002000 

"'."006233" 

*'*.*005333" 

«013J83 

.005300 

General  summary. 

Toisfle  atranicth  per  square  Inch  of  oiiffinal  section ponnds. 

Elistie  limit  per  sgdkre Inch  of  original  section do... 

SloDfcation  per  laen  after  mptnTe Inch. 

BoogatSon  per  toehnnder  strain  at  elastic  limit do.. 

Iteductlon  in  diameter  at  point  of  mptnte do... 

SedDction  in  area  after  mptare,  per  oentnm  of  original  section xo.« 

Position  of  rapture...... •... • ".e2iVomneok 

Uuiacter  of  Jbroken  surface fine  grannlar,  radiating  from  a  small  blow-bolo  at  cirenmferenco 

BoBgationof  inch  seeUons ".16*,  ".10,  ".10 


76,000 
37.000 
0.1200 
001200 
.054 
18.3 
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TESTS   OF  IRON   AND   STEEL. 


No.  905. 


Marks,  j/t."o 

Diameter.  ".664. 

Seotiooal  area,  .26  square  iucb. 


Applied  loads. 

Elongation 
per  inch. 

Sacoeaaive 
elongation 
per  Inch. 

Permanent 
aet 

Snoceaaive 

permanent 

aet 

Bemarka. 

TotaL 

Per  square 
inch. 

Found: 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,750 
0.000 
9,250 
0,500 
0,750 
10.000 
10.250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16.000 
16,600 
17,000 
.17,600 
18,000 
18,600 
19,000 
19,170 
17,100 

Pound*. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87.000 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000. 
40, 000 
•50.000 
61,000 
62,000 
53,000 
54,000 
55. 000 
66.000 
57.000 
58,000 
50,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000  ' 
76,000 
76,680 

Inch, 
0. 

.000100 
.000300 
.000467 
.000638 
.000767 
.000938 
.001188 
.001200 
.002867 
.003667 
.004467 
.006800 
.007183 
.007033 
.008833 
.010000 
.011200 
.011833 
.012700 
.014083 
.015067 
.016533 
.018167 
. 018933 
.020167 
.  021333 

.025000 

.026667 

.0281«7 

.030000 

.031667 

.035667 

.040000 

.045833 

.053333 

.060000 

.0667 

.0900 

.1167 

.1638 

Ineh, 
0. 

.000100 
.000200 
.000167 
.000166 
.000134 
.000166 
.000200 
.000007 
.    .001167 
.001800 
.000800 
.002333 
.000338 
.000800 
.000900 
.001167 
.001200 
.000633 
.000867 
.001333 
.001084. 
.001466 
.001684 
.000766 
.001234 
.  001166 
.002000 
.001067 
.001667 
.001500 
.001838 
.001667 
.004000 
.004833 
.005833 
.007600 
.006667 
.0067 
.0233 
.0267 
.0466 

Inch, 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 

Inch, 
0. 

Initial  load. 

i 
ElaatioUiDlt. 

"".'000033" 
0. 
.000034 



.005038 

.004966 

.009533 

.004500 

" 

.014500 

i 

1 





Tensile  atrenfftb. 
Load  at  time  of  mptare. 

' 

General  tummary,  • 

Tenaile  atreniEtb  per  aqaare  inoh  of  original  aeotion ponnda.     76  680 

Xlastio  limit  per  aqnare  inch  of  original  aection :  .do    .      86*000 

Elonfration  per  incn  after  rapture inch..    0.2183 

Elonf^ation per  incli  under  atram  at elaatio limit i do  .'.'.  .001200 

Itednotionin  diameter  at  point  of  rupture .do  ...        .124 

R<H)netion  In  area  after  rupture,  per  centum  of  original  aeoUun "         81*2 

Poaition  of  rupture....^ ".9 from  neck 

i/haracter  of  broken  aiirface granular,  70  per  centum :  dull  ailky,  30  per  centum 

Elongation  of  inohaectiona ".35»,  ".17  ".12 


S  '^  CoTiz^&r^^  Xi:/t& 


TUZ^e  ^^^^^  77 


*^afc€z;tCort.ctT  O'jpeczj'vteTt^ 


t^^^btaa^Ze 


SEx364«l 
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TESTS   OP  IBON  AND  STEEL. 


Marks,  h'^. 


No.  907. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

perUioh. 

Sneoesaive 
elongation 
perlnoh. 

Fennanent 
aet 

Saoceaaive 

Bemarka. 

Total. 

Per  sauare 
Inch. 

Pounds. 

260 

1,250 

2,600 

8.760 

6^000 

6.250 

7,500 

8,750 

9,000 

9,260 

9.600 

9.750 

10,000 

10,250 

10,600 

10,750 

11,000 

11.2(« 

11,600 

11,750 

12,000 

12,250 

12,600 

12,760 

18,000 

13.250 

18,500 

18,750 

14,000 

14,250 

14,600 

14,750 

15,000 

16.560 

16,000 

16.500 

17,000 

17,600 

16^000 

18,600 

19,000 

19,600 

20,000 

20.070 

18,400 

Pounds. 
1.000 
8,000 
10,000 
15.000 
20,000 
2%  000 
80,000 
86.000 
86,000 
87.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
40,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
58,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
60,000 
62,000 
6i,000 
66.000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
80,280 

Inch, 
0. 

.000183 
.000287 
.000400 
.000600 
.000738 
.000900 
.001067 
.001100 
.001107 
.001200 
.001233 
.001267 
.001400 
.001767 
.002600 
.004000 
.005067 
.005800 
.006607 
.008000 
.000038 
.  010167 
.010867 
.012000 
.013067 
.014000 
.015000 
.016367 
.017600 
.019000 
.020333 
.021700 
.025000 
.028333 
.032000 
.036367 
.041838 
.048667 
.056067 
.060067 
.081333 
.1167 
.1433 

Inch, 
0. 

.000133 
.000134 
.000183 
.000200 
.000138 
.000167 
.000167 
.000033 
.000067 
.000033 
.000038 
.000034 
.000133 
.000367 
.000838 
.001400 
.001067 
.000833 
.000767 
.001333 
.001038 
.001134 
.000700 
.001138 
.001067 
.000063 
.001000 
.001367 
.001233 
.001400 
.001833 
.001367 
.003300 
.003333 
.003667 
.004867 
.004066 
.007834 
.008000 
.010000 
.014666 
.035367 
.0286 

Inek, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

iMh. 
0. 

Initial  load. 
Elastic  Umic. 

TenaUestrenfcth. 
Load  at  tinie  of  niptare. 

. 

.000067 

.000067 

.008533 

.003466 

.008300 

.004767 

^ 

General  $ummary, 

TenaileatrenKth  per  aqoare  inch  of  original  section poanda..      80,280 

Elastic  limit  per  aqaare  inch  of  original  aection do  ...     40,000 

Elongation  per  inch  after  mpture inch..      0.2067 

Elongation  per  inch  under  atrain  at  elaatlc  limit do 001267 

Redaction  in  diameter  at  point  of  ruptare do 134 

Redaction  in  area  aflor  roptare,  per  centum  of  original  aection 89.2 

Position  of  rupture ".8fttimneck 

Character  of  broken  aurface granalar;  dull  ailky  center 

Elongation  of  inch  nectiona ".36*,'M8,".18 
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Marks,  iiri 

Diameter,  ^'.564. 

Sectional  area,  .26  square  inch. 


Ko.  904. 


^ffifc" 

Snccessive 
permch. 

Permmient 

Mt. 

SoooeMive 

permuent 

set. 

Bemarks. 

ToUL 

Peraqnare 
ineL 

IP^mndM, 

250 

1,2S0 

Founds 
1.000 
5,000 
10.000 
15.000 
20.000 
25,000 
80,000 
8D.00O 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
17,  ^W 
,       48.000 
40.000 
60,000 
51,000 
62.000 
63,000 
54,000 
65;  000 
66.000 
67.000 
68.000 
50,000 
60,000 
62,000 
64,000 
68.000 
88.000 
70.000 
72,000 
74,000 
7^000 

IndL 
0. 

.000138 
.000300 
.000400 
.000600 
.000767 
.000838 
.001100 
.001167 
.001200 
.002183 
.002600 
.004267 
.005733 
.006667 
.007500 
.006500 
.009800 
.010667 
.011883 
.012867 
.018088 
.015488 
.016033 
.017267 
.018883 
.020600 
.021700 
.023300 
.024067 
.  026600 
.028167 
.033233 
.034167 
.038383 
.043383 
.050000 

!068338 

.0900 

.1200 

IndL 
0. 

.000133 
.000167 
.000100 
.000200 
.000107 
.000166 
.000107 
.000067 
.000033 
.000933 
.000467 
.001667 
.001466 
.000834 
.000833 
.OCIOOO 
.001800 
.000867 
.000666 
.001334 
.001266 
.001500 
.000600 
.001284 
.001066 
.002267 
.001100 
.001600 
.001667 
.001638 
.001567 
.006066 
.000034 
.004166 
.005000 
.006667 
.008000 
.010333 
.021667 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

I 

V. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2;  600 

8,750 

Sow 

6. 250 

7.500 

8^796 

1     8.000 

1     0250 

• 

«,soo 

9^750 

1    1«,600 
lO^SO 

.002900 

.002900 

'  ulsoo 

... 

•    10,750 



11.  OM 

11.250 
11^500 

*".*008233" 

"'."005333" 

•    1^790 

I^ODO 

.  Szso 

1    12.S00 
1   12,750 

« 013383 

.005300 

1   ]3,M8 

!   1^160 

13,500 

H730 

liOOO 

K230 

Hsoo 

'   HTfiO 

1S,000 

li,SM 

KOOO 
14^500 

17,000 
17.500 
18.000 

lasoo 

l%000 

General  mmmary. 


Tsafla  strcni^  per  aqnare  Inch  of  original  section pounds.. 

EhUio  Jlmit  per  aqiflkre  inch  of  original  section do 

AfBotkn  per  ineb  After  mptnre inch.. 


76,000 

87,000 

„ r rmptnre inch..     0.1200 

Zb^jiclon  per  Jnehimder  strain  at  elastic  limit do 001200 

Rcdoekkm  in  diemeter  et  point  of  mptnie do 054 

Bedoetioo  in  are*  after  rapture,  per  centum  of  original  section 18.3 

PflRtioD of  roptore t.. t.... ".62  from  neck 

Clazacfar  ef  broken  aorface fine  granular,  radiating  fhim  a  small  blow -bole  at  oircumferenco 

Bdogatioii  of  inch  aeotlons ".16*,  ".10, 'MO 
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l^^SfS   OF   IROK   AND   S¥££L. 


No.  859. 


Marks,  I^Jq 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Potmd*. 

2S0 

1.2f>0 

2.500 

8,7S0 

8,000 

0,250 

7,500 

8,760 

9,000 

0.250 

0.500 

0.750 

10,000 

10.260 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18  250 

18,500 

13,750 

14,000 

14,250 

14,500 

14,760 

16,000 

15,500 

18,000 

10,500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,280 

19,000 


Per  square 
inch. 


Pounds. 
1,0  0 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35.000 
36,000 
37,000 
38,000 
30.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
65.000 
66,000 
67.000 
58. 000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
7U.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
85^120 


BloDeation 
per  inch. 


Inch, 

a 

.000183 
.000300 
.0005iDO 
.000667 
.000600 
.000967 
.001138 
.001167 
.001200 
.001238 
.001267 
.001300 
.00I.?00 
.001333 
.001367 
.001400 
.001538 
.001783 
.001938 
.002600 
.003000 
.004400 
.005000 
.006233 
.007167 
.008737 


.010067 

.011900 

.012833 

.014000 

.  015167 

.017467 

.020167 

.023000 

.  026000 

.030000 

.033667 

. 038167 

.043383 

.060000 

.0578 

.0700 

.0900 

.1333 


Sacoessive 
elonsation 
per  inch. 


Inch. 

0. 

.000133 
.000167 
.000200 
.000167 
.000133 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000083 
.000034 
.000033 
.000133 
.000200 
.000200 
.000667 
.001000 
.000800 
.000600 
.001238 
.000034 
.001570 
.001006 
.001134 


Permanent 


.000933 

.001167 

.  001167 

.002300 

.002700 

.002888 

.003000 

.004000 

.003667 

.004500 

.  005106 

.006667 

.0073 

.0127 

.0200 

.0438 


Inch. 


.000033 


.000183 


Sacoessive 
permanent 


Inch, 


.000100 


.002600 


Remarks. 


Initial  load. 


ElsatioUmIt 


Tensile  strength. 
Load  at  time  of  rapture. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section poonda . . 

Elastic  limit  per  square  inch  of  original  section f^'C" 

Elongation  per  inch  after  rnptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit .' do.... 

Kednction  in  diameter  at  point  of  rupture do — 

Reduction  in  area  after  mptare,  per  centam  of  original  section ;;  !*..__  ^ 

PosiUon  of  mpturo ''.9  fkom  neck 

Character  of  broken  surface silky,  70  per  centum;  granular,  80  per  centum 

Elongation  of  inch  sections ".88*.  ".18,  ".10 


85,120 
44.0UO 
0.2033 
001400 
.134 
41.9 


J 


TESTS   OP   IRON   AND   STEEL 


151 


No.  860. 

DiBmeter^  ^^.364. 

Sectional  aroa,  ,25  square  inch. 


A^ppBed  Mamdm. 


T9iaL 


1,000 

9,000 

lO^OifO 

J5,000 

20,000 

asuooo 
oo,  ooo 

85,  €>00 

36,000 

37.  €K90 

3S.OOO 
3IK0€>0 
40p  OOO 
4UOOO 
42.  OOO 
43^000 

45,  OOO 
4ft.  OOO 
47.  OOO 
4R.OOO 

60.  OOO 
51,  OOO 

68.  CM>0 
*♦.  <>^ 
50.000 

56,<»00 

oo.ooo 
e2.ooo 

08.000 

w,ooo 

72,000 

la^ooo 
«i.o*o 


f  Sloncatio^ 
p«rmch. 


O. 

.  000183 

.  000267 

.  000433 

.000000 

.000787 

.00O083 

.001067 

.001 100 

«  001183 

.0O1167 

.001238 

.001300 

.001367 

.001000 

.002800 

.004200 

.  005217 

.CH>O000 

.000033 

.008133 

.000007 

.  010283 

.010700 

.  011738 

.012833 

.014888 

.015333 

.010667 

.017838 

.010567 

.020838 

.022338 

.024700 

.028067 

.031838 

.035667 

.040667 

.040667 

.054167 


.070667 

.0038 

.1607 


SnocMsiTe 
elongation 
per  inch. 


Inch, 
0. 

.000138 
.000134 
.000166 
.000167 
.000167 
.000166 
.000134 


.000038 
.000034 
.000066 

.000067 
.000067 
.000233 
.001200 
.001400 
.001067 
.000733 
.000033 
.001200 
.000064 
.001166 
.100467 
.001033 
.001100 
.001500 
.001000 
.001334 
.001166 
.001734 
.001266 
.001500 
.002367 
.003367 
.003766 


.006000 
.006000 
.007000 
.008666 
.013834 
.016688 
.0734 


Permanent 

Mt 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000100 


.003738 


.008438 


SnooeeaiTe 
pennaneui 


Inch. 


.000100 


.003633 


.004700 


Kemarka. 


Initial  1 


Elastic  limit 


Tensile  Ktrength. 
Load  at  time  of  rapture. 


General  aummarjf, 

^fr^  -nAT  aatiw  inch  of  original  section poaiida. 

!??»^*,'^!S*S£SaMSin«l>o'«ri«l«M^»«5tton • "..do... 

»Um»P«^_?3rTW«r  mptnr© Inch. 


^^MtY  tncU  under  strain  at  elastic  limit do... 

ilritaaneterfct  point  of  rnptuPe......^..... do... 

te  iw^  after  mptore,  per  centom  of  original  aection 


81,64( 

41.00( 

0.253] 

00136^ 

.14^ 

44.  ( 

".0  from  necl 


".88*,  ".28,  'M( 
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TESTS  OF  IttOK  AND  STEEL. 


No.  861. 

MarkS|  Jlj^x 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


AppUed 


TotaL 


260 
1,250 
2.600 
8,760 
6.000 
6.260 
7,600 
8.750 
10.000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,760 
18.000 
18,260 
13,600 
18,760 
14,000 
14,260 
14,600 
14,750 
16.000 
15,600 
16,000 
16,600 
17,000 
17,600 
18.000 
18,500 
19.000 
10,600 
20,000 
20,600 
21,000 
21.500 
22.000 
22,820 
19.700 


Perioaaie 
inon. 


Poviuff. 
1,000 
6.000 
10,000 
16.000 
20,000 
25,000 
80,000 
86,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64.000 
55^000 
66,000 
57.000 
68.000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
80,000 
88,000 
80.280 


ElonsAtion 
per  inch. 


Inch, 
0. 

.000183 
.000267 
.000400 
.000600 
.000738 
.000900 
.001067 
.001200 
.001233 
.001300 
.001333 
.001367 
.001400 
.001433 
.001433 
.001500 
.001567 
.001638 
.001700 
.0021100 
.002500 
.008883 
.004400 
.006167 
.007238 
.008600 


.010400 
.012267 
.014667 
.016033 
.019433 
.022433 
.023333 


.082000 


.041167 

.046833 

.054667 

.064667 

.0867 

.1800 


SacoessiTe 
eloDfration 
per  loch. 


JncA. 

a 

.000138 
.000134 
.000133 
.000200 
.000188 
.000167 
.000167 
.000133 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
0. 

.000067 
.000067 
.000066 
.000067 
.000300 
.000500 
.000833 
.001007 
.001767 
.001006 
.001367 
.000833 
.000967 
.001867 
.002400 
.002266 
.002500 
.003000 
.002900 
.003000 
.003667 
.004333 
.004834 
.005606 
.607834 
.010000 
. 022033 
.0433 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000033 


.000067 


.0C0067 


SacceMiTe 
permanent 


Inch. 


.000033 


.00003ft 


.002567 


.002500 


Remarks. 


Initial  load. 


Elaatle  limit. 


ToDBile  Htrength. 
Load  at  time  of  ruptuns. 


General  Bummary. 

Specific  gravity 7.R-»48 

Hardneae 14-98 

Trnnile  atreogth  per  aqaare  inch  of  oHzinal  aectlon poanda..      8n,2t^o 

Elaatio  limit  per  sqaare  inch  of  original  section do  ...      fil.ono 

ElongntioD  per  inch  after  mptare inch..      0.2231 

Elongation  per  inoh  under  strain  at  elastic  limit (in    . .    .  OOliOO 

Reduction  in  diameter  at  point  of  ruptnre do  ...         .laj 

Rpdnction  in  area  after  rnptare,  per  centam  of  original  aeotion 41.0 

Position  of  mptai^ ".75fh>m  middle  of  stem 

Character  of  broken  snrfaoe ailky,  60  per  centum;  grannlar,  40  per  centum 

Elongation  of  inch  sections ".29-,  ".25,  ".13 


r 


TESTS   OF  IRON   AND   STEEL. 


Sectional  area,  .25  square  inch 


No.  862. 


^pplM^d  lomdM, 


TatmL 


rx>!ar0Qiuuie 


SQIUI 


[Bl<mnti<m 
per  mob. 


e^ooo 
so,aoo 

40^000 
-#2.000 

^iSw  OOO 

-•^^ooo 

60,000 
^2,000 

5&000 

fi«'522 
•♦•222 

OOu  ooo 
miooo 
w,ooo 

72,000 

'*-222 

S:SSS 

1:SSS 
w:«oo 


a 

.000167 


.OC0600 


•  000883 

.OOJOOO 

•  001167 

•  001838 
.<K)ia67 

•  001400 
.O01488 

•  001407 
.001500 

•  001538 

•  001600 

•  001700 

•  001783 

•  001800 
.OO1807 

•  002000 

•  O02367 
.003500 
.004400 
.  005600 
.  O06338 
.007207 
.O08533 

.oooeaa 

.  O11038 
.013500 
.01S833 

.  018333 
.  O20500 
.028338 
.025607 
.028667 
.032000 
.037000 
.041838 
.046000 


.0083 
.0733 
.  1083 
.1367 


SoooessiTe 
eloofCMtion 
per  inch. 


IndL 
0. 

.000107 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 

.oooasi 

.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000100 
.000033 
.000067 
.000067 
.000133 
.000367 
.001133 
.000900 
.001200 
.000733 
.000034 
.001266 
.001100 
.001400 
.002467 
.002333 
.002500 
.002167 


.002334 
.003000 


.005000 
.004333 
.004667 


.010967 
.0100 
.0300 
.0334 


Permanent 
ael. 


Inch, 


.000067 


.000133 


.002500 


.007267 


Suocenive 
permanent 

•et. 


Inch. 


.000067 


.000066 


.002367 


.004767 


Bemarka. 


Initial  load. 


ElaaUc  limit 


Tensile  etroDgih. 
Load  at  time  of  ruptn 


General  summary. 

_-*w  «-k»  ^««»r«  inc^i  o^»rla:Jn*l,«»tlon pounJa.. 

-^eMdle  attettfC*-^  ^**5 JJS  looli  of  original eeotion do  ... 

AMt*cHmltrpe«*»*lJrS5^».riipttire inch.. 

SoSEStott  P«I.*^ift2?*?  point  of  rapture 


~j^^  xttptac^t  P«r  oentnm  of  original  section 


.do. 


atmiddleof 

silky,  interspersed  with  granolar  u 
».W,".87», 
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TESTP  OF   IRON   AND   STEEL. 
No.  863. 


Marks,  m  tT^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


AppUed  loads. 

SnooeaalTo 
elongation 
per  inch. 

P«nnanent 
set 

SaccaaaiTe 
aet 

Bemarka. 

Total. 

Per  aquare 
inch. 

perinoh. 

POwndt. 
250 
1,250 
2,500 
8.750 
6.000 
6.250 
7,500 
8.750 
10.000 
10,250 
•10,500 
10,750 
11,000 
11.250 
11,500 
11.750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14.600 
14.750 
15,000 
15,500. 
16,000 
16,500 
17,000 
17,600 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,880 
10,800 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.0G0 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
63,000 
64.000 
55.000 
56,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
R2,000 
81,000 
86,000 
88,000 
89,520 

Inch. 
0. 

.000067 
.000233 
.000367 
.000567 
.000733 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001338 
.001367 
.001400 
.001433 
.001538 
.001667 
.002067 
.002600 
.003733 
.004P67 
.000167 
.007000 
.008033 
.008667 
.010000 
.010667 
.011800 
.0133.33 
.017000 
.019000 
.021333 
.024667 
.027067 
.030000 
.0333:i3 
.037167 
.042500 
.040000 
.056333 
.060667 
.0833 
.1333 

Inch. 
0. 

.000067 
.000166 
.000134 
.000200 
.000166 
.000131 
.000106 
.000167 
.  000033 
.000034 
1000033 
.000033 
.000034 
.000033 
.000033 
. 000100 
.000134 
.000400 
.000533 
.001133 
.001134 
.001300 

.001033 
.000684 
.  001338 
.000667 
.001133 
.001633 
.003067 
.002000 
.  002333 
.003334 
.003000 

.003333 
.003834 
.005333 
.006500 
.007338 
.010334 
.016633 
.0500 

Inch. 
0. 

~. 000033 
-.000033 
-.000038 
-.000083 
-.000033 
-.000033 
-.000033 
-.000033 

Ineh^ 

a 

-.000038 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
ElaaUc  Umit. 

-.C00033 

0. 

.000467 

.000500 

.005067 

.004600 

.000633 

.004566 

. 

TenaUe  atrength.            i 
Load  at  time  of  ruptare. 



General  Bummary, 

Tenaile  atrengtb  per  sqnara  inch  of  original  aectlon poanda..      80.520 

Elaaticlimit  per  square  Inch  of  original  section do  ...      48,000 

Elongation  per  inou after  ^pturo inch..      0.2267 

Elongation  per  inch  under  strain  at  elastic  limit do 001533 

Reduction  in  diameter  at  poi n t  of  mptore do 1 54 

Bednction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rnptnre « ".  4  ftam  middle  of  stem 

Character  of  broken  snrface silky,  with  tfaoes  of  granular  metal 

Elongation  of  inch  seotlons ^18,  ".87*. 'M3 


XfiAmeter,  ^^.663. 
SectioDal  aresj  .25  square  ioch. 


TESTS  OP  IRON   AND  STEEL. 

Tube  No.  19 — 8"  Converted  Rifle, 

No.  815. 
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JLppUed  Mtmdm. 


TotML 


^^rmatiMPB  , 


Brmapi 
inch* 


10,000 
ISKOOO 

so,ooo 
ao,ooo     , 

90,000  I 

37,  OOO  I 

3S,0€90  I 

89,  OOO  I 

4oloao 

4U  OOO 

42,  0€fO  I 

43,  OOO  I 

44,  OOO  I 
ilC  OOO  ^ 

471  OOO 

51,  OOO 

52.  OOO 
S3l0€i0 
54.  0€iO 
65.  OOO 

57.  OOO 
68-522 

«»'?22 
«»'?22 

02.000 
ST.  OOO 
00,000 


SIongAtlon 
per  Inch. 


Ol 

.000133 

.000267 

.000400 

.000567 

.000700 

.000933 

.001100 

.001:200 

.  001700 

.002367 

.  0030(K> 

.004267 

.004633 

.OOdfiOO 

.OOa738 

.008100 

.009007 

.  O1OO07 

.  011033 

.  012383 

0 13567 

.014800 

.  015033 

.  017333 

.018400 

.  020267 

.  021067 

.  023733 


Sacscewive 
elovj^tion 
per  inch. 


.027000  ; 
.  028667 
.  030700 
.  035338 
.  O40I67 
.  O40107 
.053333 

.001067 

,0733 

.  1000 

.1383 


Inch, 
0. 

.000183 
.000184 
.000133 
.000107 
.000133 
.000233 
.000167 
.000100 
.000500 
.000667 
.100633 
.001267 
.000666 
.000067 
.000833 
.001367 
.000967 
.001000 
.000966 
.001300 
.001234 
.001233 
.001133 
.001400 
.001067 
.001867 
.001400 
.002066 
.001600 
.001667 
.001667 


.004633 
.004834 
.006000 
.007166 
.008334 
.011633 
.0267 


PenDanent 
•et. 


Inch. 
0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 


.002967 


.007533 


.013033 


SnoceMiye 
permuieBt 


Inch. 


.004566 


.005600 


Bomarks. 


Initial  load 


Blaaiio  limit. 


Tensile  strength. 


Oenerdl  SHmmarp, 


.^.^                «...•-••*" •••••••--•-••-••••••••_•••••■■........-.....••...,.,,.,.,,  7. 8622 

teecAftc  gn^l^y \ 11.39 

»«>f*««*^lll."  ♦V  Vi^^  »a«»ro  inoli  of  oriffinal  section pounds..  74.480 

T«i»W«e«trenft^PJ^^  inch  of  original  section ...fT.du....  36.000 

KaBtic\ltnlt.per  »t\       ^^ter  rapture inch..  0.1533 

BfcH*»t»«n  l?eT  i^ »     ^  ^^  pt.int  of  rupture do 093 

Bedticto>»muMM»^^^j.  y^piure,  per  centum  of  original  section 30.e 

5^?SS*Sc?iISS^ V ".75  from  neck,  oblique 

?i!£iSEiof^Sr3Sa  •orface dull  siJky 

—  ^^Si?of  Sdt  m^tioDM ".25*. 'Ml.  ".10 


ICO 


TESTS  OP  IKON  AND  STEEL. 


Marks,  B^^o 

Diameter,  "M2. 

Sectional  area,  .25  square  inch. 


No.  816. 


Applied  loads. 

Elongation 
per  inch. 

BacoesaiTe 
elonmtion 
per  inch. 

Permanent 
act. 

SaoceaaiTe 

permanent 

set 

Bemarka. 

Total 

Per  Bouftre 
inch. 

Poundi. 

250 

1,260 

2,600 

3,750 

5.000 

6.260 

7,600 

8.750 

9,000 

9.250 

9.600 

9.760 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

1A250 

12,500 

12,750 

18,0<:0 

13,250 

13.500 

13.750 

14,000 

14.250 

14,600 

14,750 

15.000 

15,600 

16.000 

16,600 

17.000 

17.500 

18,000 

18.600 

19,000 

19,600 

19,670 

17,400 

Powndg. 
1.000 
5.000 
10,000 
16.000 
20,000 
25,000 
30.000 
36,0C« 
36,000 
37,000 
88,000 
39,000 
40.000 
41,000 
42,000 
4.%  000 
44.000 
45,000 
46,000 
47,000 
48.000 
40,000 
60,000 
61,000 
62,000 
63,000 
54,000 
55,000 
56.000 
67.000 
58.000 
69.000 
60.000 
62,000 
61,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
78»280 

Inch, 
0. 

.000167 
.000338 
.000500 
.000667 
.000767 
.000938 
.001100 
.001200 
.001267 
.001300 
.001333 
.002200 
.004138 
.006067 
.006300 
.007167 
.006167 
.009400 
.009807 
.011138 
.012267 
.018333 
.014067 
.015000 
.016600 
.018333 
.010383 
.020600 
.020)00 
.023963 
.025333 
.027000 
.031000 
.084067 
.036567 
.045000 
!  061667 
.060000 
.071667 
.0867 
.1233 
.1583 

Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000100 
.000166 
.000107 
.000100 
.000067 
.000033 
.000033 
.000867 
.001938 
.000934 
.0012:)3 
.000867 
.001000 
.001233 
.000467 
.001266 
.001134 
.001066 
.000784 
.000033 
.001600 
.001733 
.001000 
.001267 
.001400 
.001038 
.001400 
.001067 
.004000 
.003967 
.004600 
.005438 
.006667 
.(»06833 
.011667 
.015033 
.0366 
.0300 

Inch. 

0. 

0. 

0. 

0. 

.000088 
.000033 
.000067 
.000067 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 
Load  at  time  of  rupture. 

"■."000033" 
0. 
.000034 

a 

.000038 

.000666 

.006600 

.005667 

* 

.011500 

.004900 



1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..     78.260 

Elastic  limit  per  square  inch  of  originai  section do  ...      39,000 

'  Elongation  per  inon  after  rupture inch..      0.2:j00 

Elongation  per  inch  under  strain  at  elaatio  limit do 001U33 

Bednctionib  diameter  at  point  of  rupture do 162 

Reduction  in  area  after  rupture,  per  centum  of  original  aection 47.2 

Position  of  rupture 1".20  firom  neok 

Character  of  broken  surface silkv 

Elongation  of  inch  aectlona ,..,,, „., ,..., , ",82*.  ".26,  ".I'i 


TESTS   OF    IRON   AND    STEEL. 
No.  817. 
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Marks,  gV.'k 
Diameter,  ".563. 
Sectional  area,  25  square,  inch. 


Applied  IomU. 


Total. 


PoundM. 

250 

1.250 

2,500 

8,750 

5,000 

0^250 

7,500 

8,750 

9,000 

»,2S0 

9.600 

9,750 

10,000 

10.250 

10.500 

10.750 

11 000 

11,230 

11.500 

11,750 

12,000 

13,250 

12.500 

12,750 

13.000 

13.250 

U500 

13.750 

14,000 

14,250 

14.500 

14,750 

13,000 

15,800 

18.000 

]«,5C0 

17.000 

17.500 

17.600 


Per  aaaare 

iDCO. 


Poundt. 
1,000 
5.000 
10,000 
15.00C 
20.000 
25.000 
30.000 
35.000 
36.000 
87,000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
01.000 
1^2,000 
53,000 
54.000 
55,000 
.O0,.000 
57,000 
58.000 
59.000 
GO,  000 
02,000 
tfi.OCO 
94,000 
OS,  000 
70,000 
7«,400 


ElongatioD 
per  mch. 


Inch, 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000900 
.001132 
.001433 
.001800 
.002467 
.003500 
.005067 
.006733 
.006667 
.007500 
.008733 
.009667 
.011667 
.012000 
.012900 
.014000 
.015567 
.016667 
.  017733 
.019000 
.020667 
.022000 
.  023700 
.025433 
.027333 
.029000 
.031167 
.035333 
.040667 
.048333 
.055000 
.064000 


SacoesfliTe 
eloDfcatioD 
per  inch. 


Inch. 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000233 
.000300 
.000867 
.000667 
.001033 
.001567 
.000666 
.000034 
.000833 
.001233 
.000934 
.002000 
.  000333 
.000900 
.001100 
.001567 
.001100 
.001066 
.001267 
. 001667 
.001333 
.  001701^ 
.  001733 
.001900 
.001667 
.002167 
.004166 
.005384 
.007666 
.006687 
.009000 


Permaoent 
Bet. 


Inch, 


.000133 


.003733 


.008067 


.  013700 


Snccoaslve 

permanent 

•et. 


IneK 


.000133 


.003600 


.004384 


.005633 


Bemarks. 


loifialload. 


Elaatio  limit. 


Tenaile  atreogth. 


General  Bummary, 

I'eiAile  BtreBgtb  per  oqiwre  inch  of  original  aection poonda..      70,400 

Bactklimlt  per  aqiiATe  inch  of  original  aection do —      86,000 

^fatioD  per  inch  after  rnptare inch..      0.0988 

Boasatien  per  inch  under  atrain  at  elaatio  limit do 001183 

IMaetloDofdiMneteratpointof  rnptare do 063 

I^MhiedeB  in  are*  after  rapture,  per  centam  of  original  aeotion 21.4 

I^MlttQnofmptare ^ ".25  from  middle  of  atem 

Q^ineterofhrokensorl^ce dollailky;  Unea of light«oIored metal 

BaacayoBof  inchaeotiona ".06,  ".17*.  ".06 

8.  Ex.  36 11 
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TESTS   OP   IRON   AND   STEEL. 


Marks,  jl^l\ 

Diameter,  ".563. 

Sectional  area,  .25  sqaare  inch. 


No.  818. 


Applied  loads. 


TotaL 


Pounds. 

250 

1.250 

2.600 

3,750 

6,000 

6,250 

7.600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,600 

14, 750 

15,  COO 

15,500 

16,000 

16.600 

17,000 

17,500 

18,000 

]8.500 

19,000 

19. 600 

20,000 

20,500 

-21,000 

21, 220 

19,300 


Per  sanare 
incli. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
36,000 
37, 000 
38,000 
39, 000 
40,000 
41. 000 
42,000 
43,000 
44, 000 
43,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53, 000 
54,000 
55,000 
66,000 
57. 000 
58,000 
59.  000 
60,000 
62,000 
64,000 
66, 000 
08,000 
70,000 
72.000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84.000 
84,880 


Elongation 
per  inch. 


IneJi. 
0. 

.000200 
.000333 
. 000500 
.000667 
.000809 
.  000967 
.001133 
.001107 
.  001200 
. 001233 
.  001207 
.  001367 
.  001433 

.  ooinoo 

. 001933 
. 002567 
.003467 
. 004700 
.  005133 
.006000 


.  007933 
.008567 
.009567 
.010433 
.011667 
. 012667 
.013667 
.  014667 
.  015967 
.0170.33 
.  018400 
. 021267 
.023733 
. 0M6667 
. 030100 
.  034000 
.038133 

.  04:tooo 

.  04fi333 

.056333 

.0633 

.0767 

.  1033 

.1667 


Sacceasive 

elonf;atlon 

per  inch. 


Inch. 
0. 

.000200 
.  000133 
.000167 
.000167 
. 000133 
. 000167 
.000166 
.000034 
.000033 
.  000033 
.000034 
.000100 
. 000066 
. 000167 
.000333 
.000634 
.000900 
.001233 
.000433 
. 000867 
.000933 
.001000 
.000634 
. 001000 
.000866 
.001234 
.001000 
.001000 
.  001000 
.  00130(4 
.  001066 
.  001367 
.002867 
.  002406 
.  002934 
.  003433 
.003900 
.  004133 
.  004867 
.  005333 
.  008000 
.006967 
.0134 
.0266 
.0634 


Permanent 
s«t. 


Inch. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 
.000067 


.000100 


.002033 


.006133 


Sncoesai^e 

permanent 

set. 


Inch. 


.000038 

I, 

.000034 


.000033 


.001933 


.004100 


Bemarka. 


Initial 


Elaatic  limit 


Tendle  atrength. 
Load  at  time  of  niptnre. 


General  summary. 

Specific  gravity 7.8610 

Hardness 14.06 

Tonisile  strength  per  square  inch  of  original  section poonds. . .      84, 880 

Elastic  limit  per  square  inch  of  original  section do 41, 000 

Elongation  per  inch  after  rupture  inch...      0.2067 

Elongation  per  inch  under  strain  at  elastic  limit do 00143:{ 

Kednctionin  diameter  at  point  of  mptaro do....         .103 

Koduction  in  area  after  rupture,  percentumof  original  seotioA 33.5 

Position  of  rupture ".6  fh>m  neck,  oblique 

Character  of  broken  surface doll  silky;  resembles  the  surface  of  a  weld 

Elorgation  of  inch  sections ".80»,  ".15,  ".17 


TESTS   OP  IRON  AND   STEEL. 


Marks      ^  T» 

Diameter^  ''.663. 

Sectional  area,  .25  sqaare  inch 


No.  819. 


/" 


A^ppUed  ItMkdM. 


10,250 
lO.SOO 
10,750 
11,000 

11.500 

11,730 

12,000 

12,250 
,  12.500 
1   12,750 

13,U)0 
I  13,230 
I   13.500 

13,750 

14,000 
/  t4,250 
1  14,500 
14,750 
15,000 
15.500 
16,000  . 
10.500  \ 
17,000  \ 
17.500 

19.000     \ 

'   »,ooo     \ 

\    20,500 

\  «\,ooo 
\  i\,&oo 

\    »,2O0 


inco. 


1,  aoo 

s.  ooo 

JO,  ooo 

i5,  ooo 

20.  ooo 

2^.  ooo 
30.  ooo 

sa.  ooo 

30.000 
3lJ.  ooo 

3»,  aoo 

40,  ooo 

41,  ooo 

42.  aoo 

43.  ooo 
*4,  ooo 

47.  ooo 

-««.  f>*>o 

-40,  ooo 
GO,  ooo 

SI.  5S2 

©:3.  ooo 

S3,  ooo 
&4,€>00 

sslooo 
se,  ooo 

&T.  ooo 

s»,  ooo 
&&,  ooo 
toIooo 

S^-OOO 
tM',  OOO 

eolooo 
o».  ooo 

'j&,000 
-yii^OOO 

•78,000 
80,000 
»2COOO 

8e*'760 


Eloneation 
perxncb. 


Inch. 
0. 

.000000 
.000133 
.000233 
.0004^3 
.000000 
.000767 
.000933 
.000967 
.001000 
.  001033 
.001067 
.001007 
.  001133 
.  0<H107 
.001200 
.  001233 
.001300 
.001707 
.002400 
.  003500 
.004100 
.005300 
.  005033 
.008767 
.007707 
.008733 
.009567 
.  010700 
.  011667 
.  012833 
.018833 
.015000 
•.017067 
.019033 


.025000 
.028167 
.  032267 


.040500 

.045833 

.  062167 

.061533 

.0800 

.1000 

.1333 


Sacoessive 
elongation 
per  inch. 


Inch, 

0. 

.000000 
.000133 
.000100 
.000200 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 

0. 

.000086 
.0000.34 
.000033 
.000033 
.000067 
.000467 


.001100 
.000000 
.  001200 
.000633 
.000834 
.  OOlOoO 
.000966 
.000834 
.001133 
.000067 
. 001166 
.001000 
,001167 
.002067 
.002866 
.002400 
.002667 
.003167 
.004100 
.003733 
.004500 
.005333 
.006334 
.009366 
.018467 
.0200 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

^.000033 
—.000033 
—.000033 
-s  000033 
— .  000033 


— .  000033 


.000033 


.003600 


SncceMiye 

permanent 

aet. 


Inch. 


-.000033 
0. 
0. 
0. 
0. 


.000067 


.003567 


Bemarka. 


Initial  load. 


Elastic  limit 


Tenaile  atrength. 
Load  at  time  ot  ruptur 


General  summary, 
_^  ^..^i^  x^ex- BQware  inch  of  original  section pounds..    86 

Elaatie\iinilpo^"H^^ft^yrnptaT© inch..    0. 

KlonpatwnP^Y^^.^  under  strain  at  ehwtio  limit do 00 

l^lon&iX^m^^^l^^^^^^^i^^Qf^^^^^ ^^ 

Reotic«oiB  w  ._«- »,f  ter  mptore,  per  centnmof  original  section 

l^.^ti^f^iSwe ".25ftommiddleofi 

^?^S2S«  of  broken  anrface graniilar;  doU,  silky  spot  at  oironmfen 

gJSS2iSrof  tooli  actions 'Ml,  ".27* 
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TESTS  OF  IBON  AKD   STEEL. 


Marks,  m't^m 

Diameter,  ".663. 

Sectional  area,  .25  square  inch. 


No.  820. 


AppUed  loads. 

periooh. 

Sacsceasive 
elongation 
per  inch. 

Permsnant 
set. 

Suooostive 

permanent 

set. 

Bemaikt. 

Total 

Persqnare 
InolL 

Poundi. 

250 

1,250 

2.500 

8.750 

5,000 

6.250 

7,500 

8,750 

9,000 

9.250 

9,500 

9.750 

10.000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

18,000 

18,250 

13,500 

13,750 

14.000 

14,250 

14,500 

14,750 

15,000 

15.500 

16,000 

16,500 

17.000 

17.500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

20,790 

18»600 

Paund$, 
1.000 
5,000 
10,000 
15.000 
20.000 
25.000 
80.000 
85.000 
86.000 
87.000 
88,000 
39.000 
40.000 
41.000 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
48.000 
49.000 
50.000 
51,000 
52.000 
53.000 
54.000 
55,000 
56,000 
57.000 
58.000 
50,000 
60,000 
62.000 
6t,000 
66.000 
68,000 
70.000 
72.000 
74.000 
76.000 
78,000 
80,000 
82,000 
83,160 

Inch. 
0. 

.000133 
.000267 
.000400 
.000367 
.000738 
.000900 
.001067 
.001100 
.001133 
.001167 
.001200 
. 001233 
.001207 
.  0013.13 
.001400 
.003007 
.003733 
.  005107 
.005833 
.006600 
.007533 
.008667 
.009638 
.010333 
.011183 
.012500 
.013433 
.014733 
.015733 
.017267 
.018500 
.019833 
.022533 
.025667 
.028738 

.038167 

.043500 

.049667 

.056667 

.0667    . 

.0800 

.1067 

.1500 

Inch. 
0. 

.000183 
.000134 
.000183 
.000(67 
■   .000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000667 
.001666 
.001434 
.000666 
.000767 
.000933 
.001134 
.000966 
.000700 
.000800 
.001367 
.000933 
.001300 
.001000 
.001534 
.001233 
.001338 
.002700 
.003134 
.003066 
.004100 
.005334 
.005333 
.006167 
.007000 
.010033 
.0133 
.0267 
.0483 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

InitialloML 
Blaalio  limit. 

Load  at  time  of  mptnre. 

0. 

.002300 

.002300 

.006867 

.004567 

. 

General  aummary. 

Tenaile  atrength  per  aqnare  inch  of  original  section poanda. 

Elastic  limit  per  aqnare  inch  of  original  section  ■ do 

Elongation  per  inch  after  ruptare Inch.. 

Elongation  per  inch  nnder  strain  at  elastic  limit do.... 

Rednction  in  diameMr  at  point  of  rupture , do ..- 

Bodnction  in  area  after  rupture,  per  centum  of  original  section. 41.9 

Position  of  ruptare ".8  from  neck 

Character  of  broken  surface dull,  silky,  invgular  sur&ce  i  small  spot  of  granular  metal 

Elongation  of  inch  seotions ,.'^85*,  ".16^  ".18 


88,100 
48,000 
0.8188 
001400 
.188 


TE8T8   OF  IBON  AND   STEEL. 
Tube  No.  20.— 8''  Converted  Hifle. 
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No.  908. 
MarkB,  B^lri 
Diameter,  ''.664. 
Sectioiml  area,  .25  square  inch. 


AppUed  loads. 

per  inch. 

SaocesaiTe 
eloDgatlon. 
perlnch. 

Permanent 
set. 

SacoeaalTe 

permanent 

aet. 

Bamarka. 

TotiJ. 

Per  square 
incJi. 

PMfiuft. 

250 

1.250 

2,500 

3.750 

5.000 

6,250 

7.500 

8,750 

9,000 

'    9.250 

9,500 

9.750 

10.000 

10,250 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25.000 
80,000 
85,000 
86,000 
37.000 
38.000 
80,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000. 
50.000 
61.000 
62.000 
53.000 
64,000 
55.000 
56.000 
57.000 
58.000 
50.000 
60,000 
K^OOO 
64,000 
66,000 
68,000 
70^000 
72.000 
72,520 

Inch, 
0. 

.000100 
.000300 
.000483 
.000600 
.000767 
.000933 
.001188 
.001307 
.001838 
.002667 
.004367 
.005267 
.005983 
.007067 
.008033 
.009400 
.010433 
.011667 
.012900 
.013833 
.015838 
.017067 
.  018183 
.019667 
.021000 
.022800 
.024567 
.026500 
.028400 
.030667 
.082667 
.085667 
.041200 
.047500 
.057667 
.068333 
.081667 
.1100 
.1433 

'inch. 
0. 

.000100 
.000200 
.OOOlJfS 
.000167 
.OOOlffT 
.000106 
.000200 
.000234 
.000466 
.000834 
.001700 
.000900 
.000666 
.001134 
.000966 
.001367 
.001033 
.001234 
.001233 
.000033 
.OMSOO 
.001734 
.001066 
.001534 
.001333 
.001800 
.001767 
.001033 
.001900 
.002267 
.002000 
.003000 
.005539 
.006300 
.010167 
.010666 
.013334 
.028333 
.0333 

Inch, 

0. 

0. 

0. 

0. 

.000033 
.000067 
.000067 
.000100 

Inch. 
0. 

Initial  load. 
Elaaticlimit. 

Tensile  etrength. 
Loadattlmeofrnptnre. 

"*.'o66o38' 
.000034 

0. 
.000038 

.003988 

.003838 

10.500 

10:750 

11,000 

li.250 
11,500 

.008767 

.004834 

11,760 

12.000 

1      12,250 

1      12.600 

.015288 

12,760 

.     ulooo 

13.250 



1       13,600 

13;750 

14.000 

14.250 
14.500 
14.750 
1\000 
15.600 
16.000 
16.500 
17.000 
17.500 
IfllOOO 
18,120 
15,300 

General  summary. 

SpeciflegntTity 7.8576 

Haidneaa 11.44 

Teoaile  otreogth  per  square  inch  of  original  section poonds..       72,520 

Slaatic  limit  per  aquare  inch  of  original  section do 85,000 

Klongation  per  inch  after  ruptnre inch..       0.2300 

nennatloti  per  inobnnder  strain  at  elaaticlimit do 001133 

Setfoction  in  diameter  at  point  of  rupture r ...do .174 

£«tuetionin  area  after  mptare,  per  centom  of  original  section 52.2 

PoaltioD  of  roptnre .".  75  from  middle  of  stem 

Cbancter  of  broken  aorface,  ailky,  cracks  dcTeloped  in  cylindrical  surface  of  stem  in  vicinity  of  fracture. 
EkmgBiitnk  €f  lueh  wteUotu ".26,  ".33*. 'Ml 
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TESTS  OP  lEON  AND   STEEL. 


No.  909. 
Marks,  b«^,"o 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Applied  loadfl. 


TotaL 


Per  sqaftre 
inon. 


£losff»tion 
periDoh. 


Sacceasive 
elongation 
per  loch. 


Permanent 
aet. 


Saoceasive 

permanent 

•et. 


Semarka. 


Poundi. 

250 

1.250 

2.600 

3,750 

5,000 

6,250 

7,500 

8,750 

9.000 

0.250 

0.500 

0,760 

10,000 

10.250 

10.600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

U250 

12.500 

12,750 

13.000 

13,250 

13.500 

13,750 

H.OOO 

14.250 

14.500 

14,750 

15.000 

16.500 

10,000 

16,600 

17,000 

17,500 

18,000 

18,500 

19,000 

19. 820 

16,600 


Pound$. 
1.000 
5.000 
10,000 
15.000 
20,000 
25.000 
80,000 
35.000 
36,000 
37,000 

saooo 

39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
55,000 
56,000 
57,000 
68.000 
59,000 
60^000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
77,280 


0. 

.000183 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001167 
.  001233 
.001207 
.001367 
.T)01467 
.002100 
.003067 
.004067 
.005433 


.007633 
.008433 
.010067 
.010667 
.  012033 
.  012IH17 
.  013833 
.015133 
.017167 
.018667 
.020000 
. 021433 
. 023000 
.024333 
.026033 
.030233 
.033733 


.043733 

.050733 

.060000 

.072000 

.0967 

.1400 


Inch, 
0. 

.000133 
.000134 
.000106 
.000167 
.000167 
.000166 
.000167 
.000067 
.000066 
.000034 
.000100 
.000100 
.000633 
.000967 
.001000 
.001366 
.000800 
.001400 
.  OOOSOO 
.001634 
.000600 
. 001366 
.000934 
.  000866 
.001300 
.002034 
.001500 
.001333 
.  0014^ 
.  001567 
.001333 
.001700 
.004200 
.003500 
.004600 
.005400 
.007000 
.009267 
.012000 
.0247 
.0433 


Inch. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0, 


Ineh. 


Initial  load. 


Elastio  limit. 


.000233 


.000283 


.004700 


.004467 


.010200 


.005600 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary, 

'Tenaileatrengtb  per  aquare  inch  of  original  section pounda..    77,280 

Elastic  limit  per  square  inch  of  original  section do —    88,000 

Elongation  per  incn  after  rupture inch..    0.2300 

Elongation  per  inch  under  atrain  at  elastio  limit do 001267 

Koduction  in  diameter  at  point  of  rupture do 164 

Keduction  in  area  after  rupture,  peroentumof  original  aection 40.7 

Position  of  rupture 'M  ftrom  middle  of  stem 

Character  of  broken  surface .^ -. ailkj 

Elongation  of  inch  aectlona.^ ^ ".15,  ".42*,  ".12 


TESTS  OF   IRON  AND   STEEL. 
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No.  910. 


Marks,  btsH 

Diameter,  '^564. 

SectioDal  area,  .26  square  inch. 


Applied  kAds. 


T«taL 


Persaqftre 
inch. 


EI<»igation 
per  inch. 


Saccessive 
elonntlon 
per  inch. 


Pennoxient 
set 


SacoeesiTe 
permftnent 


Romarks. 


PaumdM. 

250 

1,250 

2.500 

8,750 

8^000 

e,260 

7,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10.000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

12,750 

1^000 

13,250 

13.500 

13,750 

14.000 

14.250 

14.500 

14,750 

15,000 

15.500 

10,000 

10^500 

17,000 

17.500 

18.000 

U.fi00 

16.750 

10,000 


Poundt. 
1.000 
6.000 
10,000 
15.000 
20.000 
25.000 
80,000 
85,000 
38,000 
87.000 
88.000 
89.000 
40.000 
41.000 
42,000 
43,000 
44.000 
4^000 
46.000 
47,000 
48.000 
49.000 
60,000 
51.000 
52.000 
63,000 
54.000 
55,000 
50.000 
57,000 
58,000 
59.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
75,000 


Inch. 
0. 

.000100 
.000267 
.000433 
.000000 
.000767 
.000933 
.001133 
.001233 
.001267 
.001500 
.001800 
.003567 
.004633 
.005600 
.006100 
.007767 
.008600 
.  0101  (TT 
.010667 
.012333 
.013733 
.014833 
.016333 
.017833 


.020667 


.024000 
.025667 
.027600 
.029333 
.032000 
.036333 
•  041167 
.047667 


.006667 
.081000 
.1133 
.1700 


0. 

.000100 
.000167 
.000106 
.000167 
.000167 
.000166 
.000200 
.000100 
.000034 
.000233 
.000300 
.001767 
.001006 
.000867 
.000600 
.001067 
.000833 
.001567 
.000500 
.001666 
.001400 
.001100 
.001500 
.OOliMO 
.061100 
.001734 
.001666 
.001067 
.001667 
.001833 
.0UI833 
.002667 
.004333 
.004834 
.006500 
.008666 
.  010334 
.014333 
.0323 
.0367 


Inch. 
0. 
0. 
0. 
0. 

.000033 
.000033 
000067 
.000067 


Inch. 


.000033 

I. 

.000084 


Initial  load. 


Elaatio  limit 


.002267 


.002200 


.007067 


.012900 


.004800 


.005833 


Tennile  strength. 
Load  at  time  of  mptaieb 


General  mmmary, 

TcosileatreDgthper  square  inch  of  original  section ponnds..       75,000 

XIastJo  limit  per  aanare  inch  of  original  section do 37.000 

Bloacation  per  iDon  after  mptore inch..       0.2667 

Xioogation  per  inch  nnder  strain  at  elaatio  limit do 001267 

SednelJon  in  diameter  at  point  of  rapture do .154 

Redaction  In  area  after  mptare,  per  centam  of  original  section 47.2 

Position  of  mptare ".37  from  middle  of  stem 

Chancter  of  broken  surface silky 

~       ition  of  inch  sections «.2U,  ".43*,  'M6 
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Marks,  M^Tii 


TESTS  OF  IRON  AND  STEEL. 


No.  911. 


iuurii.8,  M  Ti  I 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Per  sqaare 
incn. 


vi^«<r»M«^«  Snccessire 
Elonptjon  eloneatlon 


Permanent 
eel. 


Sacoessive 
pennanent 


Pounda. 

250 

1,250 

2,500 

8,750 

5,000 

8,250 

7,600 

8,750 

9,000 

9,250 

9,600 

9.750 

10,000 

10, 250 

10.600 

10,750 

11,000 

11, 250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13. 000 

18,250 

13,600 

13,750 

14.000 

14,250 

14,500 

14.750 

15,000 

15,600 

10.000 

16.600 

17,000 

17,500 

18,000 

18,500 

19,000 

19,600 

20,000 

20,840 

18,100 


Pound9. 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
80,000 
35.000 
36.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48.000 
49, 000 
60,000 
61,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
60.  poo 
60,000 
02.000 
64,000 
06.000 
68,000 
70, 000 
72,000 
74. 000 
76,000 
78.000 
80.000 
81,300 


Inch. 
0. 

.000183 
.000267 
.000467 
.000633 
.000767 
.000967 
.001133 
.  001133 
.001167 
.001200 
.001233 
.001300 
.  001307 
.001400 
.  001433 
.  001467 
.001767 
.  002433 
.003400 
.  005200 
.006067 
.007367 
.  0C8267 
.009667 
.010600 
.011600 
.  012700 
.  013833 
.015133 
.010367 
.017600 
.019067 
.  022033 
.  024033 
.  028667 
.  032500 
.037500 
.043333 
.  050000 
.057667 
.069667 
.080667 
.1500 


IneK 

0. 

.000133 
.000134 
.000200 
.000168 
.000134 
.000200 
.000166 

0. 

.000034 
.000033 
.  000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000300 
.000666 
.  000907 
.001800 
.  000867 
.001300 
.000900 
.001400 
.000933 
.001000 
.001100 
.  001133 
.001300 
.  001234 
.001233 
.001467 
.  002966 
.002900 
.  003734 
.003833 
.005000 
.005833 


.  007667 
.  012000 
.  017000 
.063333 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Jfidl. 


Initial  load. 


.000233 


ElaatloUmlt 


.005467 


Tensile  strength. 
Load  at  time  of  mptare. 


General  Bummary. 

Spedfto  gravity 7. 8559 

Hardness 13.84 

Tmisile  strength  per  square  inch  of  original  section ponnds. .      81. 360 

Elastic  limit  per  sqaare  inch  of  original  section do  ...      44.000 

Elongation  per  inch  after  rapture  inch..      0.2400 

Elongation  per  Inch  under  strain  at  elastic  limit do 001467 

Reduction  in  diameter  at  point  of  ruptorq do 184 

Reduction  In  area  after  rupture,  per  centum  of  original  section 41. 0 

Position  of  rupture ".75  from  middleof  stem,  oblioue 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".81*,  ".24  ".17 


TESTS   OF  IRON  AND   STEEL. 
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No.  910. 


Marks,  btiM 

XHameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUedkAds. 

per  inch. 

SoccessiTe 
per  inch. 

Pennaiiezit 
set 

Sacoeaslve 

permanent 

set 

Romarks. 

1    ToteL 

1 

POTsaqsre 
iDcb. 

250 
1*250 
2^500 
3»750 
5wOOO 
1      f.290 
1      7,500 

1   SrSS 

•t»o 

0.500 

llTSO 

PMBIldt. 

1,000 
6,000 
10.000 
15,000 
20.000 
25.000 
30.000 
35,000 
36,000 
S7,000 
88,000 
80.000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75^000 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000033 
.001133 
.001233 
.001267 
.001500 
.001800 
.003567 
.004633 
.005500 
.006100 
.007767 
.008600 
.010107 
.010667 
.012333 
.013733 
.014833 
.016333  - 
.017833 
.018933 
.020667 
.022333 
.024000 
.025667 
.027600 
.029833 
.032000 
.036333 
.041167 
.047667 
.056333 
.066667 
.081000 
.1133 
.1700 

Inch. 
0. 

.000100 
.000167 
.000106 
.000167 
.000167 
.000166 
.000200 
.000100 
.000034 
.000233 
.000300 
.001767 
.001066 
.000867 
.000600 
.001667 
.000833 
.001567 
.000500 
.001666 
.001400 
. 001100 
.001500 
.001500 
.061100 
.001734 
.001666 
.001067 
.001667 
.001833 
.001833 
.002667 
.004333 
.004834 
.006500 
.008666 
.010334 
.014333 
.0323 
.0567 

Inch. 
0. 
0. 
0. 
0. 

.000033 

.000033 
000067 

.000067 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

Tenfille  Btrength. 
Load  at  time  of  roptare. 

.000033 
0. 

.000034 
0. 

:;:::::;:::  i:::::::::::: 

1 

10.000 
1    10^250 

.002267 

.002200 

1    10.500 
10.750 

'    11,000 

) _. 

,    11,250 
1    11,500 

.007067 

.004800 

11.750 

12.000 

1    12.250 

12.500 
12.750 

.012900 

.005833 

i    1^000 

'    18^250 

13.500 

13,750 

1    14.000 

>    14.250 

K500 

14,750 

15l«00 

1  Ssoo 

16,000 

10.500 

17.000 

17.500 

18.000 

1IL500 

18.750 

11^000 

General  summary. 

TMsfleeCraDgtfa per  aqnare inch  of  orijTinal  section pounds..       75,000 

BartleHmft  per  sqaare  Inch  of  original  section do 37,000 

fioafttioa  per  incb  after  roptare Inob..       0.2667 

JOos^atioo  per  inch  anderstrainat  elastic  limit do 001267 

JMoction  in  diameter  at  point  of  rapture do .154 

Xedaedoo  In  area  softer  mptare,  per  centum  of  original  section 47.2 

pMicioa  of  roptare ".37  from  middle  of  stem 

Cfcifseler  of  broken  surface silky 

£kogalMB  of  inch  sections ".21,  ".43*,  ".16 
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TESTS   OF   IRON   AND    STEEL. 


Ko.913. 

Marks,  m^^m 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch.' 


Applied  loads. 

Eloneation 
per  inch. 

Sacoessive 
elongation 
per  inch. 

Permanent 
sot. 

SncoesslTo 

Remarks. 

Total. 

Per  square 
incl. 

Pounds. 

250 

1,250 

2,500 

8,760 

6,000 

6,250 

7,600 

8,760 

9,0C0 

9,250 

9,600 

9,730 

10,000 

10,250 

10.500 

10.750 

11.000 

11, 250 

11,500 

11,750 

12,000 

12.250 

12.600 

12,  •/50 

13.000 

13,250 

13,500 

13,750 

14,000 

14,260 

14,600 

14,760 

15,000 

15,600 

16,000 

16^600 

17,000 

17,600 

18,000 

18,600 

19,000 

19,600 

19,830 

16,800 

Poundi. 
1,000 
6,000 
10,000 
16,000 
20.000 
25.000 
80,000 
85,000 
36,000 
37,000 
88.000 
89,000 
40.000 
41,000 
42,000 

43,  o:o 

44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
61,000 
62,000 
63.000 
54,000 
66,000 
66.000 
67,000 
66,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,400 

Inch, 
0. 

.000067 
.000200 
.000367 
.000467 
.000667 
.00086/ 
. 001033 
.001067 
.001100 
.  001133 
.001167 
.001267 
. 001400 
.002300 
•003500 
.004567 
.003500 
.006533 
.007167 
.008700 
.009933 
.011167 
.011733 
.  012300 
.013600 
.015133 
.016333 
.  017700 
.019033 
.020600 
.022000 
.023667 
.027000 
.  031167 
.032333 
.010000 
.045667 
.  033333 
.062167 
.074333 
.096667 
.1567 

Ineh. 
0. 

.000067 
.000133 
.000167 
.000100 
.000200 
.000200 
.000166 
.000034 
.000033 
.000033 

.oooo;t4 

.000100 
.000133 
.000900 
.  001200 
.001067 
.000933 
.001033 
.000634 
.001533 
.001233 
.001231 
.000566 
.000767 
.001100 
.001533 
.  001200 
. 001367 
.001333 
.001567 
.001400 
.001667 
.008333 
.004167 
. 001166 
.007667 
.005667 
.007666 
.008831 
.012166 
.022331 
.060033 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit 

Tensile  strength. 
Load  at  time  of  rapture. 

.000067 

.000067 

. 

.004033 

.003966 

.008367 

.006334 

1 

General  eummary. 

Tensile  strength  persqnare  inch  of  original  section pounds..       70,400 

Elastic  limit  per  square  inch  of  original  section do...       41,000 

Elongation  per  inch  after  mptnre inch..       0.2538 

Elongation  per  inch  under  strain  at  elastic  limit do...      .001400 

Rednctionindiameter  at  point  of  rupture do...  .  174 

Reduction  In  area  after  rapture,  per  centum  of  original  neotion 62.2 

Position  of  rupturn p ".4  fbom  middle  of  steir 

Character  of  broken  surfSftoe silky 

Elongation  of  inch  sections ".20,  ".89*,  ".17 


TESTS   OP   IKON   AND    STEEL. 

Tube  No.  21.— 8"  Converted  Bifle. 
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No.  808. 


Marks,  b  t^i 


Diameter,     .^^^. 

Sectional  area,  .25  sqaare  inch. 


Applied  lomda. 

Elongation 
per  inch. 

SnoceasiTB 
elongation 
per  inch. 

Permanent 
set 

SncoMsiTe 

peimanent 

aet 

Bemarks. 

TofL  j^^,^3£r^ 

1256                  5:000 

lloo           10.000 

Inch. 
0. 

.000183 
.000207 
.000433 

•  oooeoo 

.000787 

.000033 

.001067 

.001100 

.001133 

.  001167 

.001200 

.001233 

.001233 

.001800 

.001333 

.001400 

.  001633 

.002167 

.003033 

.004833 

.006100 

.006067 

.  007700 

.009000 

.010000 

.011367 

.012333 

.013767 

.015033 

.016300 

.017500 

.018933 

.021333 

.024500 

.028533 

.032000 

.0.36333 

.041433 

.047833 

.055500 

.060333 

.0933 

.1333 

Inch, 

0. 

.000138 
.000184 
.000166 
.000167 
.000167 
.000166 
.000134 
.000033 
.000033 
.000034 
.000033 
.000033 

0. 

.000067 
.000033 
.000007 
.000233 
.000534 
.000866 
.001800 
.  001207 
.000867 
.000783 
.001300 
.001000 
.  001367 
.000066 
.001434 
.001266 
.001267 
.  001200 
.  001433 
.002400 
.  003167 
.004033 
.003467 
.004333 
.005100 
.006400 
.007667 
.013833 
.023067 
.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Tensfle  strength. 
Load  at  time  of  mptnre. 

3;  000 

t^5,  000 

ao,  000 

so,  000 
ar.  000 

3»-?22 
^0.  000 

*^-222 

42,  000 

43:000 

44,  000 

'•s-222 
40. 000 

3?:  000 

4».000 
40.000 

^•222 

&*'522 
siS,  000 

^•222 
s*'?22 
^^•222 
^'222 

6,250 

7,500 

8,750 

9,000 

9,2» 

9,TM 

9.750 
Id;  000 

.000067 

.000067 

10,250 

R500 

10,750 

ILOOO 

.000333 

.000266 

11,500 
11.730 
It  000 

If.  250 
12;  500 
12,750 
13. 000 
13,250 
is!  500 

.005267 

.004884 

13.750 
14,000 

W250  .       ^-555 
"^        S'  000 
'fS2         IS:  000 

15^000                 ^'  ^100 

i«.5j2       «l:Soo 

USS                 TOIOOO 
17,S00     \            JL    '  f^QO 

Si     Ssss 

'     1«.400 

riium 

General  eummarif. 
^•crifkr  RTavity II^'*];^'!!!."'.'!^/.;!!*!!!:!";:;;^/.!^////."":!*'.'/.".!".'.'*.!;!!!!!!!!"*:     18.08 

5?Jl54^!!^»;i«Wrti  per  Vqoare  inch  of  oriKinal  section poands..      81,400 

XT'"»^rS^?SS£ia»«^in«*»o^<»'*«*n*l»««tion .V.do....      44,000 

Si^SlSSSS  inch  under  strain  at  elastic  Umit do 001400 

l^SSSTiSdiSi^teratpointofraptare do 194 

S^SMtion  in  «w»  •'^^^ ^P***^  P" ®«'*''*™ ®^  ®^*8*™^ ■•c****^ -z        ^'^ 

Pomlttonof  raptoge  .-;;j.— - ".75fromneok 

cnftATsderof  brolcen  aarfaoe siijcy 

^SS^S^of  InchaeeUona «.42».  ".14,  ".ft 
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TESTS   OF   IRON  AND   STEEL. 


Marks,  B«|«o 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  869. 


Elongation 
permcb. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Sncoeaeive 
set 

Total 

Per  Boaare 
inch. 

Poundt. 
250 
1,260 
2,600 
8,760 
6,000 
6,250 
7,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
.   10,500 
10,760 
11,000 
11,250 
11,500 
11,760 
12,000 
12.260 
12.600 
12,750 
13,000 
13,260 
13,600 
18.750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,600 
18.000 
18,500 
19,000 
19,600 
20,000 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
83,000 
38,000 
37,000 
38.000 
89,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
40.000 
47.000 
48,000 
49.000 
60,000 
51,000 
52.000 
63,000 
64.000 
55.000 
66,000 
67, 000 
68.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72, 000 
74.000 
76,000 
78,000 
81).  000 

Inch. 
0. 

.000067 
.000133 
.000333 
.000500 
.000667 
.000833 
.  001000 
.001033 
.  001033 
.  001067 
.001100 
.  001133 
.001167 
./)01233 
.001400 
.002300 
.  003400 
.  004767 
.00^600 
.000633 
.007833 
.009000 
.009700 
.010833 
.012000 
.  013333 
. 014333 
.015667 
.017000 
.  01M33 
.  019500 
.021000 
.024333    1 
. 027500 
.031500 
.  033333 
.040233 
.048067 
.035500 
.067500 
.0833 
.1133 
.1400 

Tneh. 

0. 

.000087 
.000066 
.  000-JOO 
.  000167 
. 000167 
.  OOOIGO 
.  000167 
.  0000J3 

0. 
.000034 
.000033 
.000033 
.000034 
.000066 
.000167 
.000900 
.001100 
.001367 
.  00U833 
.  001033 
.001200 
.001167 
.000700 
.001133 
.001167 
.  001333 
.001000 

.  oomi 

.  001333 
. 001433 
.  001007 
.001500 
.  003a't3 
.  003167 
.  004000 
.  003833 
.001900 
.007«I4 
.007438 
.  012000 
.0158 
.0300 
.0267 

Inch. 
0. 

— .000033 
—.000033 
-.290083 
—.000033 
—  000033 
-.000038 
-w 000088 

Inch. 
0. 

—.000033 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
EhiBticUmit. 

Tensile  stren^b. 
Load  at  time  of  rapture. 

-.000038 

0. 

.001967 

.002000 

.007200 

.005233 

• 

20, 040             80!  \M    1 

16,900 

General  aummary. 

Tensile  strength  per  sqaaro  inch  of  original  section... <%« poands..    80,160 

Elnstiolimit  per  square  inch'oforigiDslHoction do 42,000 

Elongation  per  inch  after  rnptnre  inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 00123:h 

Reduction  in  diameter  at  point  of  rupture. do 194 

Reduction  in  area  after  rupture,  per  centu m  of  original  section 67.  o 

Position  of  rapture ''.9  from  middle  of  stem 

Character  of  broken  surface silkv 

Skmgation  of  inch  sections ".43*.  ".19,  ".1*0 


TESTS  OF   IBON   AND   STEEL. 
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Marks,  b  t.  m 


I?o.  870. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


AppU«dlMkl8. 


ToteL 


Poinub. 
250 
].»0 

2..'V)0 

8,TS0 

5.000 

QL390 

7.500 

8^750 

9.000 

9.230 

9,S00 

9,750 

10,000 

10.2S0 

10.500 

10.750 

11,000 

]],2S0 

11.500 

11,750 

12,000 

12,250 

<   12.500 

12,730 

UOOO 

12.250 

13.500 

13,750 

M.00O 

14,230 

]i500 

li750 

15.000 

15.500 

10.000 

]fl;5oo 

17,000 
17.500 
18.000 
lfl.500 
ItlOOO 
19,500 
20.000 
17.000 


Per  aqaare 
inon. 


PovndM. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
30,000 
37,000 
38.000 
39,000 
40,000 
41.000 
4'AOOO 
43,000 
44.000 
45,000 
46,000 
47,000 
4R,000 
49.000 
50,000 
51.000 
5?,  000 
53,000 
64,000 
55.000 
40.000 
57.000 
58,000 
50,000 
60,000 
82.000 
64,000 
60,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


EloDfcation 
per  ioch. 


Inch. 
0. 

.000133 
.000207 
.000400 
.000567 
.000738 
.000900 
.001067 
.001133 
.001167 
.001200 
.001267 
.001300 
.001367 
.001567 
.002167 


.004600 

.005733 

.000533 

.007500 

.008533 

.009667 

.010333 

.011500 

.012767 

. 013767 

.015000 

.016500 

.017833 

.  010500 

.020667 

.022167 

.025100 

.028500 

. 032167 

.030667 

.041667 

.048000 

.056667 

.067500 

.0867 

.1400 


eloofration  i  P«™n«n* ,  pcrniatient 
per  inch.  "^^        >       set 


Inch. 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.000167 
. 000167 
.000060 
.000034 
.000033 
.000067 
.000033 
.000067 
.OOO-JOO 
.000000 
.001166 
.001267 
.001183 
.OOOROO 
.000067 
.001033 
.001134 
.O0O0C6 
.001167 
.001267 
.001000 
.001233 
.001500 
.001333 
.001667 
.  001167 
.001567 
.002033 
.003400 
.003667 
.004500 
.005000 
.006333 
.008667 
.010883 
.0192 
.0533 


Inch. 

!  0. 

I  0. 
0. 
6. 
0. 
0. 
.000033 


Inch. 


.600033 


.000067 


.000034 


.003100 


.007800 


.003033 


.004700 


Remarks. 


InitUaioMl. 


Slaetiolidilt 


Tenafle  strength. 
Load  at  time  of  mptare. 


General  summary, 

Tesrile  ttreagtb  per  aqaare  inch  of  original  section pounds..    80,000 

KlMtfo  hmit  per  aqnare  inch  of  original  seotion do  ...    41,000 

|losf^ioo  per  incb  after  mptare inch..    0.2467 

KioaieaUou  per  inch  wider  strain  at  elastic  limit .do 001867 

MdoetioD  in  diameter  at  point  of  niptnre ...do 154 

Mdflctien  in  area  after  rupture,  per  centom  of  original  section 47.2 

Paritlsn  of  mptare ".3  fimn  middle  of  stem 

Cksneler  of  broken  sorfkce Milky 

CloDgatioBofinohsectiona ".18,  ".43*. 'M8 
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TESTS   OP  IBON  AND   STEEL. 


Marks,  Si^..  J 


No.  871. 


Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


Applied  load*. 

SucccMive 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 
set 

Remarks. 

Total. 

Per  square 
inch. 

per  inch. 

Poundt. 
250 
1,250 
2,600 
3.750 
5,000 
6,250 
7,600 
8,760 
10,000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,500 
12.750 
18.000 
13,250 
13,600 
18.750 
14,000 
14,250 
14,500 
14,750 
15.000 
16,600 
16,000 
16,600 
17,000 
17,500 
18.000 
18.600 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
18,800 

PonndM. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
»  30, 000 
35,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
4K.000 
49.000 
60,000 
51.000 
62,000 
53.000 
54,000 
.       65,000 
66,000 
67,000 
58.000 
69,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 

Inch. 
0. 

.000133 
.000300 
.000433 
.000638 
.000767 
.000000 
.001067 
.001:^00 
.001367 
.001400 
.001433 
.001433 
.'001467 
001533 
.001633 
.001867 
.002267 
.004438 
.004767 
.006000 
.007000 
.00f<300 
.000307 
.010400 
.011400 
.012500 
.0^667 
.014938 
.  017233 
.019838 
.022500 
.025667 
.028400 
.032500 
.037000 
.042000 
.047833 
.055667 
.0667 
.0767 
.1133 

Inch. 

0. 

.000133 
.000167 
.000133 
.000200 
.000134 
.000133 
.000167 
.000233 
.000067 
.000033 
.000033 

0. 

.000034 
.000066 
.000100 
.000234 
.000400 
.002166 
.000334 
.001233 
.001000 
.001300 
.001067 
.001033 
.001000 
.001100 
.  001167 
.001266 
.002300 
.002600 
.002667 
.003167 
.002733 
.004100 
.004500 
.005000 
.005833 
.007884 
.011033 
.0100 
.0366 

Inch. 
0. 
0. 
0. 
0. 
0 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initialload. 

Elastio  limit 

1 

Tensile  strength. 
Load  at  time  of  mptare. 

.000083 

.000067 

.000034 

.002600 

.002588 

General  summary. 

Speciflo  gravity 7.8537 

Hardness 14.26 

Tensile  strength  per  square  inch  of  original  section ponnds..    86,000 

Elastic  limit  per  square  inch  of  original  section do 46,000 

Elongation  per  inch  after  rupture .• inch..    0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do 001533 

Reduction  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".9from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  33», ".  16.  ".  18 


TESTS   OP   IRON   AND   STEEL. 
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Marks,  M?,"o 


No.  871^. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


wr 

Sacceraiye 
per  inch. 

Fermaiient 
set. 

Saec«a»iTe 

permanent 

set 

Bemarks. 

Total. 

PersqnarB 

1  Pound*. 
1         250 
1.250 

Patmdt. 
1.000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
62.000 
84.000 
66^000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
82.760 

Jfidk. 
0. 

.000138 
.000267 
.000100 
.000800 
.000800 
.000087 
.001100 
.001267 
.001300 
.001300 
.001387 
.001400 
.001467 
.001800 
.002900 
.004833 
.006500 
.0071H)0 
.008338 
.009067 
.010200 
-    .011333 
.012367 
.013733 
.014733 
.016367 
.017383 
.018938 
.021867 
.024667 
.027700 
.031500 
.035667 
.040667 
.046687 
.051000 
.062500 
.0767 
.1033 
.1367 

IndL 
0. 

.000138 
.000134 
.000183 
.000200 
.000200 
.000167 
.000133 
.000167 
.000033 

0. 

.000067 
.000033 
.000067 
.000333 
.001100 
.001933 
.001667 
.001300 
.000533 
.000734 
.001133 

..001133 
.001034 
.001366 
.001000 
.001633 
.000066 
.001600 
.002784 
.003000 
.003038 
.003800 
.004167 
.005000 
.006000 
.007338 
.008500 
.0142 
.0266 
.0334 

IndL 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indi. 
0. 

Initial  load. 
Elastic  limit 

Load  at  time  of  mptore. 

'  2;soo 

.      3, 750 

1      5,000 

61250 

7.500 

.      8»750 

1    JO,  000 

10,250 

10.f>00 
10,730 
]1.0<»0 
1    11,250 
11,6«0 
11,750 
12.000 
12.250 
12,500 
12,750 
13,000 
13,250 
13.500 

1 

.000100 

.000100 

.008100 

.008000 

13,750 

14,000 

1    14.250 

i    14,500 

14.750 

15.010 

15.500 

16.000 

16.500 

17.000 

17.500 

18,000 

18.500 

19.000 

19.500 

20;000 

20,500 

20.  ew 

16^900 

General  summary. 

Tensile  atreogtli  per  square  inch  of  original  section poonds..       82.760 

Xlsstie  limit  per  sooare  inch  of  original  section do 45!  000 

BoDfatUm  per  incn  after  raptnre inch..       0.2300 

EUmgatiea  per  inch  under  strain  at  elastic  limit do 001467 

Scdoetlon  in  diameter  at  point  of  rapture do .174 

BednctloD  in  area  after  rnptnre,  per  centnm  of  original  section 52.2 

Position  of  mptare 1"  from  neck 

Charscter  of  broken  f-nrfiice dlky 

Ckmgationof inchneetions «. 40*. ".  18^  '.il 
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TESTS   OF   lEON   AND   STEEIa 


Marks,  ,S?Vm 


No.  872. 


-"*— *  ««,    jH  j^^j  jn 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loadSb 


ToUL 


Per  sqaare 
inon. 


ElonjratioD 
per  inch. 


Snccessive 

eloDfi^aUon 

per  inch. 


Permaoent 
set 


SacoeMlTe 
permanent 


Bitmarl^it 


Poundt, 
250 
1.250 
2.500 
8,730 
5,000 
6,250 
7,500 
8.750 
10,000 
10.250 
10,600 
10,750 
11.000 
11,250 
11.600 
11, 7o0 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15.000 
15.500 
16.000 
16,500 
17.000 
17,600 
18,000 
18,500 
19.000 
10.500 
20,000 
20,500 
20,650 
17,500 


Pound*. 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
80.000 
85,000 
40.000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
40.000 
50.000 
51,000 
62,000 
53,000 
54,000 
55.000 
56,000 
67,000 
5M,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
82,600 


Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000767 
.000933 
.  001067 
.001233 
.001267 
.001300 
.  001387 
.002000 
.002500 
.004467 
.005267 
.006500 
.007800 
.008800 
.009433 
.010333 
.011500 
.013000 
.  014000 
.015338 
.  016333 
.017667 
.0.-8933 
.020007 
.  022800 
.  025933 
.029000 
.  0324U0 
.  037000 
.041500 
.  047333 
.054500 
.063667 
.0800 
.1067 
.1400 


IndL 
0. 

.000133 
.000134 
.000133 
.000200 
.000167 
.000166 
.000134 
.000166 
.000034 
.000033 
.000067 
.000633 
.000500 
.001967 
.C00800 
.001238 
.001300 
.001000 
.000633 
.000900 

001167 
.001500 
.001000 
.001833 
.001000 
.001834 
.001266 
.001134 
.002733 
.  003133 
.003067 
.003400 
.004600 
.004500 
.005833 
.007167 
.009167 
.016333 
.0267 
.0333 


Indi, 


Indi, 


InltliaiMd. 


EUstlo  limit 


.001100 


.OOUOO 


.006000 


Tenaile  strength. 
Load  at  timexif  niptnre. 


Genfral  summary, 

Tenaile  strength  per  sqaare  inch  of  original  section ponnds..    83,600 

Elastic  limit  per  sanare  inch  of  original  section do 48,000 

Blongation  perincD  after  mptare inch..    0.2233 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001367 

Itednotion  in  diameter  at  point  of  rapture do 164 

Kednction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".Oflromneck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".40*,  ".16,  ".12 


TESTS   OP   IRON    AND    STEEL. 

Tube  No.  22 8"  Converted  Rifle. 

No.  873. 
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Marks,  Vxi, 

Diameter,  ".663. 

Sectional  area,  .25  square  inch. 


AppUed  loAds. 

ElooffatioD 
per  inch. 

Haccesaive 

Permanent 

Saceessive 

permanent 

eet. 

BemarU. 

Total 

Per  square 
inch. 

elongation 
per  inch. 

set. 

Pounda. 

250 
1,250 
2.500 
3.750 
5,000 
6.250 
7.500 
8.750 
9.000 
1      9.250 
1      9.500 
9L750 
10.000 
10.250 
10,500 
10,750 
11.000 
;    11,250 
1    11.500 
1I.7,M) 
12,000 
1    12,250 
1    12.600 
12.750 
13.000 
13,2.50 
13.500 
1    13.750 
14.000 
14.250 
1    14.500 
14.750 
15,000 
1    15,500 
16,000 
16.500 
,    17.000 
17,500 
1    18,000 
-    18,500 
'    iS,660 
15,200 

Povndt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
36,000 
37,000 
3»<,000 
39,000 
40,000 
41,000 
42, 000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
.53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
50.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
74,640 

Inch. 
0. 

.000133 
.000233 
.000367 
.000567 
.000700 
.000900 
.001067 
.  OOllOO 
.001133 
.001167 
.001267 
.003967 
.00J233 
.006000 
.007467 
.008833 
.000733 
.010567 
.  011400 
.  012700 
.014200 
.010067 
.017267 
.018733 
.020400 
.022033 
.023600 
.025500 
.  027:03 
.029167 
.031400 
.033933 
.  0:138:33 
.044167 
.051400 
.061000 
.0733 
.0933 
.1300 
.1738 

Inch. 
0. 

.000133 
.000100 
.000134 
.000200 
,000133 
.000200 
.000167 
.000033 
.000033 
.000034 
.000100 
.002700 
.001266 
.001067 
.001167 
.001366 
.000900 
.000834 
.000833 
.  001300 
.OOV500 
.001667 
.001200 
.001466 
.001667 
.001633 
.  001567 
.001900 
.001833 
.001834 
.002233 
.002533 
.001900 
.008334 
.  007233 
.009600 
.0123 
.0200 
.0367 
.0433 

Jneh. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

InltUlload. 
Elasticlifflit. 

Tensile  strength. 
Load  at  time  Qf  rupture, 

..t 

.008100 

.008100 

.014033 

.005983 

General  evmmary. 

Spwdfle  graTity 7.8545 

£rSmB  11.18 

Tensilestrenictb  per  square  inehioforislnalseotlon pounds..        74.640 

Bastlcllmtt  per  square  inch  of  original  section do 38,000 

Eloocation  per  inch  after  rupture  — :....inoh..       0.2633 

EtoniDition  per  inch  under  strain  at  elastic  limit do 001167 

Bednction  in  diameter  at  point  of  rupture do .153 

Rednctienia  are*  after  rupture,  per  centum  of  original  section 47.2 

Position  of  mptore at  middle  of  stem,  oblique 

Cliancter  of  oroken  aurfis«« silky 

Bkn^tianoflacl&aeetlo&s ".16^  ".45*,' ".18 

8.  Ex.  36 12 
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Marks,  H'io 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


TESTS   OF   IRON   AND   STEEL. 
No.  874. 


Applied  loads. 


Total. 


Poundt. 

2S0 

1.250 

2,,'iOO 

3.750 

5,000 

«,250 

7,500 

8.750 

9.000 

0,250 

9,500 

9,750 

10,000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12.500 

12,750 

13.000 

13,2.50 

13,500 

13. 750 

14,000 

14.250 

14.500 

14,750 

15,000 

15,500 

16,000 

16,600 

17,000 

17,500 

18,000 

18.500 

19,000 

19.600 


Per  saoaro 
incn. 


Potmd#. 
1,000 
6,000 
10,000 
15. 000 
20.000 
25,000 
30.000 
35.000 
36.000 
37, 000 
38.000 
39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.00D 
61,000 
52,000 
63.000 
54,000 
65.000 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66,000 
68.  COO 
70,000 
72, 000 
74,000 
76,000 
78,000 


«^??«S?     elongation 
per  Inch.      j^/ineh. 


Inch. 
0. 

.000133 
.000300 
.000433 
.000600 
.000767 
.0009:i3 
.001067 
.001133 
.001133 
.001167 
.  001200 
.001300 
.001633 
.002907 
.004033 
. 005400 
.000333 
.007133 


.000633 
.  010567 
.011800 
.  012700 
.014000 
.  015100 
.016667 
.  017867 
.  0103.33 
.020667 
.  022333 
. 024000 
. 025833 
.  029333 
.033533 
.038000 
.  044000 
.  0:*0567 
.  058333 
.060500 
.085667 
.1333 


Inch. 

0. 

.000133 
.000167 
.000133 
.000167 
.000167 
.000166 
.000134 
.000066 

0. 

.000034 
.  000033 
.000100 
.000233 
.00M34 
.001066 
.001367 
.000833 
.000900 
.001167 
.001333 
.000934 
.  001233 
.000900 
.001300 
.001100 
.001567 
.001200 
.001466 
.  001. ^34 
.  001606 

.ooroo7 

.001833 
.003500 
.  004200 
.  004467 
.006000 
.  006567 
.  007706 
.011167 
.010167 
.047033 


Permanent 

BOt. 


Inch. 


.004667 


.010000 


Snooeeaire 

permanent 

set. 


Inch. 


.004667 


Bemarlte. 


Initial  load. 


Slaatlclimit. 


Tensile  strengtli. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    78,000 

Elasticlimit.  per  eqaare  inch  of  original  section do 89^000 

Elongation  per  inch  after  rapture inch..    0.2333 

Elongation  per  inch  under  strain  at  elastic  limit do 001200 

Beduction  in  diameter  at  point  of  rupture do 164 

Bednction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".4  from  middle  of  stem 

Character  of  brolcen  surface silky 

Elongation  of  inch  sectiona ".17,  ".41».  ".12 


TESTS   OP   IRON   AND   STEEL. 
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No.  876. 
Marks,  b't^-m 
Diameter,  ".564. 
SectioDal  area,  .25  square  inch. 


Applied  loads. 


Total. 


JP&untU, 
230 
1,250 
2.500 
3,750 
5.O0O 
0w25O 
7,500 
fi^TOO 
9,000 
9,250 
9,  SCO 
9,  7  SO 
10,000 
10.250 
10,500 

II,  ooo 
11.250 
H,54>0 
IhTSO 
0,000 
12,230 
12,ftOO 
12;750 
13,000 
13,250 
13,500 

53»I52 

aooo 

14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
18,500 
17,000 
17,500 
18,000 
18.50O 
19,000 
l«.IiOO 

ia,5ao 


Per  aqaare 
inoh. 


Pound9. 

1,000 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

83,000 

36,000 

87.000 

88»000 

89,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

40,000 

47,000 

48,000 

40,000 

50,000 

51,000 

52,000 

£3,000 

M,000 

55,000 

50,000 

57.000 

58.000 

59.000 

OO.  OOO 

02,000 

64,000 

06,000 

68,000 

70,000 

72,  COO 

74,000 

76,000 

78.000 

7^.080 


Elongation 
per  Inch. 


Jnek, 
0. 

.000133 

.000267 

.000467 

.000633 

.000800 

.000900 

.001067 

.001138 

.001167 

.001200 

.001233 

.001300 

.001500 

.003333 

.005333 

.000567 

.007567 

.008300 

.009333 

.010267 

.011600 

.013000 

.013433 

.  014767 

.015833 

.017800 

.019267 

.020733 

.022000 

.024000 

.025467 

.027000 

.020667 

.032U00 

.035467 

.046807 

.  053333 

.063167 

.  077167 

.0900 

.1367 

.1633 


Saooeaalve 
elongation 
perlnch. 


Ineh. 
0. 

.000133 
.000134 
.000200 
.000166 
.000167 
.000100 
.000167 
.000066 
.000034 
.000033 
.000033 
.000067 
.000200 
.001833 
.002000 
.001234 
.001000 
.000733 
.001033 
.000934 
.001333 
.001400 
.000433 
.001334 
.001066 
.001967 
.001467 
.001466 
.001267 
.002000 
.001467 
.001533 
.002667 
.002333 
.003467 
.011200 
.0006G6 
.000834 
.014000 
.012633 
.0467 
.0266 


Permanent 
set 


Inch. 


Sacoessire 

permanent 

set. 


JncK 


.000033 


Bitmarlrs. 


Initial  load. 


.000033 


.005038 


.011183 


Elastic  limit 


Tensile  strength. 


General  summary, 

«.     _ii^  .^_^-,^tli  per  square  inch  of  original  section pounds..    78,080 

I?^i?i^SS^Ser»qii»re  inch  of  original  BeoUon :..do....    40^000 

S*^iLiS^S?iiicli  after  mptnro inch..    0.2233 

S*^*^;SS  Serlnch  under  strain  at  elastic  limir do 001300 

5!SSti«W  in  diameter  at  point  of  rnptnre do 144 

ir^  rlt^«  4n  area  after  mptnre,  per  centum  of  original  section 44.6 

ISiu^nSf  W^^---^ ".62  ftom  middle  of  stem,  obllgue 

^w*«^rof  broken  aarflfcce silky 

^l^l^orinchBectlonB ".83%  ".21.  ".13 
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TESTS   OF  IBON  AND  STEEL. 


No.  876. 
MarkSjjIJfi 
Diameter,  ''.663. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Saooessive 
elongation 
per  inch. 

Pennaneot 
set 

SnooessiTe 
peimanemt 

set 

Bemarks. 

Total. 

Far  sqaare 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,230 
7,500 
8,750 
9,000 
9;  250 
9,500 
9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000- 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
18,810 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
80,000 
87,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
50,000 
57,000 
58.000 
59,000 
60,000 
62,-000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75.240 

Inch. 
0. 

.000167 
.000388 
.000500 
.000667 
.000888 
.000967 
.001133 
.001107 
.001200 
.001233 
.001300 
.003538 
,004467 
.006200 
.006833 
.008407 
.009500 
.010400 
.011200 
.012833 
.014267 
.015267 
.016000 
.017538 
.018767 
.020400 
.022000 
.024133 
.025800 
.027467 
.029000 
.031167 
.035500 
.040667 
.047067 
.054000 
.063333 
.076333 
.095000 
.1467 

Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000134 
.000166 
.000034 
.000038 
.000033 
.000067 
.002233 
.000934 
.001738 
.000788 
.001534 
.001033 
.000000 
.000800 
.001638 
.001434 
.001000 
.000788 
.001533 
.001234 
.001638 
.001600 
.002133 
.001667 
.001667 
.001538 
.002167 
.004338 
.005167 
.006400 
.005038 
.000333 
.018000 
.018667 
.0517 

Inch. 
0. 

.000088 
.000038 
.000088 
.000033 
.000067 
.000097 
.000067 

Inch. 
0. 

.000088 
0. 
0. 
0. 

.000034 
0. 
0. 

Initial  load. 
ElasUAlimit 

Tensile  strangtii. 

.002283 

.002166 

.007867 

.003684 

.018338 

General  summary. 

Specific  gravity 7.8568 

Hardness 11.76 

Tensile  strength  per  sqnsre  inch  of  original  section poands..    75,240 

Elastic  limit  per  sqaare  inch  of  original  section do —    89,000 

Elongation  per  inch  ait«r  roptare ineh..    0.2288 

Elongation  per  inch  ander  strain  at  elastic  limit do 001800 

Redaction  in  diameter  at  point  of  ruptare do 193 

Bedoction  in  area  after  ruptare,  per  centam  of  original  section 57.0 

Position  of  raptnre at  middle  of  stem 

Character  of  oroken  sarfiMse flneallky 

Elongation  of  inch  sections "J8k"*48*,.ll 


Marks,  m%  o 
Diaineter/^564. 


TESTS  OF  IRON  AND  STEEL. 
Ko.  877. 
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Diaineter/^564. 

Sectional  areay  .25  sqaare  inch. 


Applied  losdft. 


Total. 


PowndM. 
150 
1.2S0 
%500 

8,760 

5^000 

fl^SSO 

7,500 

8»7S0 

9,000 

9l2S0 

9,500 

9.750 

30,000 

10,250 

10,JH>0 

lO.T.'W 

11,000 

11,250 

11.500 

11,750 

12.000 

12. 250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14.750 

13,000 

15.500 

1ft.  000 

10,500 

17.000 

17,500 

18.000 

18.500 

18.840 


Per  sa  nare 


rsquAi 
inoh. 


PeiffMlt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
80.000 
87,000 
38,000 
89.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
50,000 
57.000 
58,000 
60.000 
60.000 
62.000 
64.030 
66.000 
68.000 
70,000 
72,000 
74,000 
75,360 


Elonffttion 
per  inch. 


Jfidk. 


.000200 
.000300 
.000467 


.000800 
.000067 
.001000 
.001038 
.001067 
.001100 


.005333 
.007500 
.008187 


.010333 
.011700 
.013100 
.013900 
.  015233 
.QWS0Z 
.017067 
.019333 


.022838 
.024333 
.026000 
.027533 
.020667 
.031900 
.037000 
.041667 
.04»667 
.055667 


.079333 

.1000 

.1600 


BaooeasiTe 
eloogatioii 
per  inch. 


Indi. 


.000138 
.000100 
.000167 
.000106 
.000197 
.000197 
.000033 
.000083 
.000034 
.000033 
.001238 
.000567 
.002433 
.002167 
.000667 
.001033 
.  001133 
.001367 
.001400 
.000800 
.001838 
.001100 
.001584 
.001466 
.001600 
.001500 
.002000 
.001667 
.001583 
.002184 
.002283 
.005100 
.004667 
.007000 


.011000 
.012066 
.020667 


Permanent 
aet. 


Ineh, 
0. 

— .000083 
^000083 
—.000033 


—.000033 


.001033 


.007500 


.013300 


Bncceaaiye 

permanent 

aet 


Ineh, 


.001066 


.006467 


.005800 


Bemarka. 


Initial  load. 


Elaatic  limit 


Tenaile  atrength. 


Otneral  mimmary, 

Tenaile  atrragth  per  aqnare  inch  of  original  aeotion ponnda..    75,860 

Vaatic  Umit  per  aaoare  inch  of  original  aeotion do  ...    89,000 

ElengatifMi per incn after mptore inch..    0.2467 

Eloneatlon  per  inch  under  strain  at  eluatic  limit do 001100 

fiedoctioa  in  diameter  at  point  of  mpture do 184 

Hedoction  in  are*  ftfter  mptnre,  per  centam  of  original  aeotion 54.6 

Poaftion  of  mptore "  75  firom  middle  of  atem  obliqne 

Chatactor  of  broken  aurface silky 

XJoagatiooof  inchaeotiona ".32*.  ".27, 'Mg 
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TESTS  OF  IBON  AND  STEEL. 


Marks,  "".M 


No.  878. 


JULOA  aJ9a    J^  '£m  ^ 

Diameter,  ''.663. 

Sectional  area,  .25  sqaare  inch. 


AppUedloadB. 

Elongation 
per  Inch. 

Soccessive 
elonfration 
per  inch. 

Permanent 
set. 

Soocessive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Poundt. 
250 
1,250 
2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
9,000 
0,250 
9,500 
9,750 
10,000 
10.250 
10,500 
10,750 
11.000 
11,250 
11,600 
11,750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,500 
16,000 
10.500 
17,000 
17,500 
18,000 
18,280 
14,500 

Poundt, 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 
85,000 
86.000 
87,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
65.000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64.000 
60.000 
68,000 
70.000 
72,000 
73,120 

Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
.001107 
.001200 
.  001238 
.002300 
.  003133 
.004267 
.  007007 
.009000 
.009800 
.010533 
.011633 
.  013000 
.014067 
.015600 
.016933 
..018500 
..  019200 
.  020867 
.022067 
.  034400 
.026333 
.  028333 
.  030333 
.032267 
.034067 
. 037067 
.043667 
.049667 
.057500 
.067000 
.080667 
.1033 
.1533 

Inch. 
0. 

.000167 
.000166 
.000167 
.000107 
.  000106 
.000107 
.000107 
.000033 
.000033 
.001067 
.000833 
.001134 
.003400 
.001333 
.000800 
.000733 
.001000 
.001467 
.001067 
.001533 
.  001333 
.001567 
.000700 
.  001667 
.001800 
.001783 
.001933 
.002000 
.002000 
. 001934 
.002400 
.002400 
.006600 
.006000 
.007838 
.009500 
.013667 
.022633 
.0500 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 

Inch. 
0. 

Initial  load. 
Bbfitio  limit. 

Tensile  strength. 
Load  at  time  of  riiptnre. 

".'000033" 
0. 
0. 

.002900 

.002867 

.009900 

*.  007000 

.010500 

.000600 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    73,120 

Elastic  limit  per  square  inch  of  original  section do....    87,000 

Elongation  per  inch  after  rupture inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do 001233 

Beduction  in  diameter  at  point  o(  rupture do 213 

Reduction  in  area  after  rupture,  per  centum  of  original  section 61.5 

Position  of  rupture ".OfVomneck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ".47»,  ".14,  ".11 


TESTS   OF   IBON   AND   STEEL. 

Tube  No.  23.-8"  Converted  Rifle. 

No.  920. 
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Marks,  b  t^i 

Diameter,  '^564 

Sectional  area,  .25  sqaare  iDcb. 


Elonsation 
peruich. 

Snecessiye 
elongation 
P^rinch. 

Permanent 
set. 

SacceMive 

permanent 

aet. 

Remarks. 

TotaL 

Perwinare 
inch. 

Pounds. 

250 

1,250 

2,500 

8.750 

5^000 

6,250 

7,500 

8,750 

9,000 

9,250 

9.50O 

9.750 

10.000 

10.250 

10,600 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,230 

12,500 

1^750 

13,000 

13,250 

13.600 

18,750 

PwndM, 
1,000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
86.000 
87,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
41,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
51,000 
52.000 
53.000 
54,000 
65,000 
56,000 
67.000 
68,000 
60,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 

'  78,000 
78,160 

Inch, 
0. 

.000133 
.000267 
.000467 
.000600 
.000767 
.000033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001367 
.001400 
.001433 
.001467 
.002567 
.004267 
.005500 
.006767 
.007900 
.009267 
.010067 
.  011133 
.012300 
.014038 
.015000 
.016600 
.017833 
.019367. 
.020833 
.022883 
.027333 
.030400 
.035667- 
.040833 
.046667 
.056000 
.0667 
.0838 
.1233 
.1467 

Inch. 
0. 

.000133 
.000134 
.000200 
.000133 
.000167 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000033 
.000033 
.000034 
.001100 
.001700 
.001233 
.001267 
.001133 
.001367 
.000800 
.000066 
.001167 
.601783 
.000067 
.001600 
.001233 
.001534 
.001466 
.002000 
.004500 
.003067 
.005267 
.005166 
.005834 
.000333 
.0107 
.0166 
.0400 
.0234 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  Umit. 

TensUe  strength. 
Load  at  time  of  mptoro. 

0. 

.001067 

.001067. 

.007400 

.006333 

14,000 
14.250 
14,600 
14,750 
15^000 
15,600 
16.000 
16^600 
17.000 
17,500 
18,000 
18^500 
19,000 
19L609 
19.540 
1^400 

' 

General  summary. 

Specific  gravity 7.8541 

Hardness D.20 

Tensile  strength  per  sqaare  inch  of  original  section pouDds..    78,160 

Elaatio  limit  per  sqnaro  inch  of  original  section do —    44,000 

Elongation  per  inch  after  rapture inch..    0.2300 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001467 

Redaction  in  diameter  at  point  of  mptare do 164 

Redaction  in  area  after  rapture,  per  centom  of  original  section 40.7 

Position  of  niptore ".75  fVom  neck 

Charaeterof  Drokenaorfooe silky 

Soagation  of  inch  seetio&s ^ ".40*,  ".15, 'M4 
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TESTS   OP   lEON  AND   STEEL. 


iXLarKS,  B  Tt,  O 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch 


No.  921. 


Applied  loads. 


Total. 


I  Per  sqnare 
incn. 


Pounds. 
250 
1,250 
2,500 
8,750 
5,000 
0,250 
7,500 
8, 730 
9,000 
9,250 
9,500 
0,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14, 750 
15,000 
15,500 
16,000 
16,600 
17,000 
17.500 
18.000 
18,500 
19,000 
19,860 


Poiifkf«. 
1,009 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35.000 
36,000 
87. 000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50.000 
51,000 
62,000 
53, 000 
64,000 
65,000 
56,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64.000 
66,000 
OB.  000 
70,000 
72, 000 
74,000 
76.000 
77,440 


EloDi?ation'^,'*®^®*S?^^ 


Inch. 
0. 

.000133 
.000267 
.  000433 
.000600 
.  000707 
.000933 
.001100 
.001133 
. 001107 
.001200 
.  001233 
.001267 
. 001333 
.  001533 
.  005733 
. 007133 
.  007900 
009167 
.  009633 
.010600 
.012300 
.013600 
. 013933 
.014967 
.016107 
.018033 
.  019000 
.  020833 
.  022333 
.0i3433 
.  025000 
.  026700 
.030500 
.  034667 
.039833 
.045200 
.054667 
.  062500 
.075500 
.1000 
.1633 


Inch, 
0. 
.000133 
.000134 
.000166 
•000167 
.000167 
.0001G6 
.  000167 
.000033 
.000034 
.000033 
.000033 
.  000034 
.000066 
.000200 
.004200 
..001400 
. 000707 
.001207 
. 000466 
.000967 
.  001700 
.001300 
.000333 
.  001034 
. 001200 
.001866 
.000067 
.  001833 
.  001500 
.001100 
.001567 
.  001700 
.003800 
.004167 
.  005 IG6 
.005367 
.009467 
.007833 
.013000 
.0245 
.0633 


Permanent 
•et. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.011638 


Sacceaaive 

permanent 

aet. 


IfkCh. 


.006233 


.005400 


Semarka. 


Initial  load. 


Blaatio  limit. 


Teneile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,440 

Elastic  limit  persanare  inch  of  original  section do 41,000 

Elongation  per  incn  after  rupture inch..    0.203S 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

Kednctionin  diameter  at  time  of  rupture....' do 084 

Keductioninareaafter  rupture,  per  centum  of  original  section 27.6 

Position  of  mptnre ".75  from  neck 

Character  of  broken  surface,  granular,  radiating  from  a  small  hole  at  the  oironmference,  which  was 

developed  near  theclose  of  the  test. 
Elongation  of  inch  sections : ".28*,  ".21,  ".17 


TESTS   OF   IRON   AND   STEEL. 

Tube  No.  23 8''  Converted  Rifle. 

No.  920. 
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Marks,  jS^ri 

Diameter,  '^564 

Sectional  area,  .25  sqaare  inch. 


Applied  IfMcU. 


TotaL 


2M 

^750 
\Wi 
i.250 
7,SM 

'     1500 

I     *75« 

It.  000 

10.250 
>    11^500 

10.750 
*   11,000 

II.  250 

I   11,750 
U.00O 

(  iXiso 

I   1^500 
1X750 

u^ooo 

13,250 
11^500 
U.750 
H«00 
H2S0 
K500 
li750 
IS^OOO 
15^500 
10.000 
10^  500 
17,000 

n.5oo 

UI.0OO 

1^500 
10.000 
10.600 
10,510 
11^400 


Per  aqiiare 


rmqnai 
incli. 


],000 
fi,000 
10.000 
15,000 
20.000 
25.000 
30.000 
85.000 
88.000 
87,000 
88.000 
80.000 
401,000 
41,000 
4^000 
43,000 
44.000 
45.000 
48,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
6e,O00 
67,000 
58.000 
6a,O00 
00,000 
02,000 
64,000 
66.000 
68*000 
70,000 
72,000 
74,000 
76.000 
78,000 
78.100 


SionfCfttion 
per  inch. 


Inch. 

a 

.000133 
.000267 
.000467 
.000600 
.000767 
.000033 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001367 
.001400 
.001433 
.001467 
.002567 
.001267 
.005500 
.006767 
.007900 
.009267 
.010067 
.  011133 
.012300 
.014083 
.015000 
.016600 
.017833 
.010367 


.027333 

.030400 

.035667* 

.040833 

.046667 

.056000 

.0667 

.0838 

.1233 

.1467 


Socceuive 
eloDgHtion 
per  inch. 


Inch, 
0. 

.000183 
.000134 
.000200 
.000133 
.000107 
.000166 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000033 
.000038 
.000034 
.001100 
.001700 
.001233 
.001267 
.001183 
.001867 
.000800 
.000066 
.001167 
.001733 
.000067 
.001600 
.001233 
.001534 
.001466 
.002000 
.004500 
.003067 
.005267 
.003166 
.005834 
.000333 
.0107 
.0166 
.0400 


Permanent 
Bet. 


Inch. 


.001067 


.007400 


Saccesaive 

permanent 

set. 


BemarkB. 


Inch, 


.001067. 


Initial  load. 


BhiaUcUmit. 


Tensile  streng:th. 
Load  at  time  of  rnptaro. 


General  summary, 

iCS^r:!*!.:::::::::::::::::::::::::::::::::::::::::;:::::::;;:::::::::::::::"::;:-     'fil 

ToNilaatrenirtb  i>er  aqoare  inch  of  original  section pounds..    78.100 

StMiie  limit  per  aonero  Inch  of  original  section do —    44,000 

Doafation  per  f Dcn  after  mptnre inch..    0.2300 

ElsBKatkm  per  tech  under  strain  at  elastic  limit do 001467 

Reihictkmia  diameter  at  point  of  rttptare do 164 

SedDctkni  in  ere»  alter  niptare,  per  centum  of  original  section 49.7 

PositieB  of  rapture ".75  from  neck 

ChaneteroflirokeiiBar&ce silky 

Wnegattoaof  teehaeettons _ ".40*.  ".15.  ".14 
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TESTS   OF   IBON  AND   STEEL. 


No.  923. 
Marks,  J^^j- 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loAdB. 


TotaL 


Persqiuure 
inoh. 


Slonsstion 
permoh. 


SaooeMWe 
elongation 
per  inch. 


Pennanent 

set 


SaooeaaiTe 
pennanent 


Senarka. 


Poundt, 

250 

1,250 

2,500 

8,750 

5,000 

6,250 

7,500 

8,750 

9,000 

9.250 

9,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12.500 

12,750 

18,000 

13,250 

13,500 

13,760 

14,000 

14.250 

14,500 

14,750 

15.000 

15,500 

10.000 

16,500 

17.000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20.500 

18,100 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
86,000 
37,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
50,000 
57,000 
58.000 
50.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70. 000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Jneh. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000938 
.001067 
.001067 
.001100 
.001133 
.001200 
.001283 
.001267 
.001300 
.001333 
.001400 
.001438 
.001733 
.002600 
.003733 
.005067 
.006500 
.007700 
.008600 
.009767 
.  011000 
.012167 
.013333 
.  014367 
.015767 
.017067 
.016500 
.  021200 
.023733 
.027067 
.031500 
.035833 
.040400 
. 047600 


.1300 


Inch, 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000134 

0. 

.000033 
.000038 
.000067 
.000033 
.000034 
.000038 
.000033 
.000067 
.000033 
.000300 
.000867 
.001133 
.001334 
.001433 
.001200 
.000900 
.  001167 
.  001233 
.001167 
.001166 
.001034 
.001400 
.001300 
.001433 
.002700 
.002538 
.003334 
.004433 
.004333 
.004567 
.007200 
.  011238 
.011500 
.014967 
.0467 


Inch. 


Inch. 


Initial  load. 


.000033 


.000038 


.000100 


.000067 


ElaaticUmit 


.004800 


.004700 


Tenaile  atrength. 
Load  at  time  of  niptara. 


General  tummary. 

Specific  gravity 7.8511 

Hiardneaa 1L70 

Tenaile  strength  per  aqnare  inch  of  original  section poonda . .      82, 000 

Elastic  limit  per  aqnare  Inch  of  original  section do —      45,000 

Elongation  per  inch  after  rupture .inch..      0.1967 

Elongation  per  inch  under  strain  nt  elastic  limit do 001433 

Kednction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89l2 

Position  of  rupture ".5ftt>mneck 

Character  of  broken  surface granular,  with  dull  ailky  spot 

Elongation  of  inch  BMStlona ".84*,  ".12,  ''.13 


T£STS   OF   IRON   AND   STEEL. 
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No.  924. 


Marks,  mtTo 
JOiBweter,  ^^564. 
Sectional  area,  .25  square  inch. 


^pp>UoA  lamAB, 


TotmL 


I  'Per  awinjtre 


»,  OOO 

C  OOO 

lO,  OOO 

l&^OOO 

20,  OOO 

25,  OOO 

30,  OOO 

3S,  OOO 

30.  0«K> 

ar.  OOO 

3S.  OOO 
30,€>00 
'M.OOO 
41,  OOO 
^2,000 
-•3,  OOO 

-#o,  £22 

-*7,  0€>0 

-•»-?22 

49.  OOO 
&0.000 
M,05J0 

^-=•222 

«3-?52 

34.  OOO 
O^.OOO 

^•*?22 

^-^.ooo 

«^'?22 
o®-222 

eo.  OOO 
e2.  OOO 

»*-?II2 
««-522 

«8,  OOO 
72;  OOO 


Elongmtioii 
per  inch. 


Ineh. 
O. 
.000133 


.0004Q7 
.000633 
.OOOAM) 
.OOO0«7 
.001133 
.001107 
.001200 
.001233 
.001267 
.001300 
.001833 
.001367 
.  001400 
.001567 
.003767 
.009500 
.006233 
.007400 
.008700 
.009767 
.010467 
.011B33 
,  01273,1 
. 014033 
.015067 
.016500 

.U18900 

.020000 

.  021533 

.  025333 

.028000 

.032500 

.037333 

.040833 

.048000 

.050500 

.0667 

.0833 

.1233 

.1567 


SncoeaslTe 
eloDfEAtion 
per  inch. 


Inch. 
0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000038 
.000038 
.000034 
.000033 
.000033 
.00OU34 
.000038 
.000167 
.002200 
.001733 
.000733 
.001167 
.001300 
.001067 
.000700 
.001066 
.001200 
.001300 
.001034 
.001433 
.001033 
.001367 
.001100 
.001533 
.003800 
.002667 
.004500 
.004833 
.  003500 
.007167 
.008500 
.0102 
.0166 
.0400 
.0334 


Permanent 
•et. 


Ineh. 


.002267 


.007900 


SnoceselTe 

permanent 

set. 


Ineh, 
0. 


.000038 


.002234 


.00S688 


Bemarks. 


Initial  load. 


Elaatlcllmit. 


Tenaile  strength. 

Load  at  time  of  raptare. 


General  eummary. 


.„^—  Moosare  Inch  of  original  section poonda.. 

T*M«ae  stremlttli  yjf„^J^  inob  of  oriiciual  section do  ... 

iSSic  l*i»**  ^***T  ^iKr after  rupture inch.. 

B2«ffSt*oo^©^i«^5S«aer  strain  at  elastic  limit do.... 

^okatlon  i;»«'Ti^rt«T  att.  point  of  rapture do.... 

=^^!71f^«An  in  «i«**^r>r^*  mntare.  ver  centum  of •oriirinal  section 


Bedncxlon  in 


.?airt>eT  ruptare,  per  centum  of  original  section  . 


Poai^oD  of  roPI^.J^r'^^face aiYky,  intenpersed  with  grannlar  me1 

cS«»«ter  of  WolKen^^^^, _ ^ ".40*.    19,", 


of 


80,440 

43.000 

0  2500 

.001400 

.154 

47.2 

0  from  neck 

metal 

16 
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TESTS  OP  IKON  AND  STEEL. 


No.  925. 


Marks,  utTu 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

Elonntion 
per  inch. 

SaooeulTe 
elongation 
per  inch. 

PenDAnent 
set. 

SoooeulTe 

pemnanent 

set. 

Xemarks. 

ToUL 

PerMaftre 
inch. 

Poundt. 

250 

1,250 

2,600 

8,750 

5,000 

6.250 

7,500 

8.750 

0,000 

9,250 

9.500 

9,750 

10.000 

10,250 

10.500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

13.50C 

13,750 

14,000 

14,250 

14,500 

14,750 

16,000 

16,600 

16,000 

16.500 

17,000 

17,600 

laooo 

18,500 
19,000 
10,600 
20.000 

20^720 

Poundi. 
1.000 
6,000 
10.000 
15,000 
20,000 
25.000 
80,000 
85,000 
86,000 
87.000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
64.000 
65.000 
56,000 
67.000 
68.000 
69.000 
60.000 
62.000 
61,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
83,000 
83,880 

Inch. 

0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000938 
.001100 
.001133 
.001167 
.  001233 
.001238 
.001267 
.001300 
.001367 
.001400 

'  .001688 
.001700 
.002567 
.008338 
.004867 
.005733 
.000900 
.007667 
.008738 
.000667 
.  011083 
.012167 
.  013167 
.  013033 
.015600 
.016700 
.018067 
.021000 
.023783 
.028000 
.081338 
.035038 
.040667 
.«46367 

.063388 
.0767 
.1067 
.1600 

Tneh, 

0. 
.000100 

..000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000066 

0. 

.000034 
.000033 
.000067 
.000033 
.000133 
.000167 
.000867 
.000766 
.001634 
.000866 
.001167 
.000767 
.001066 
.000034 
.001366 
.001134 
.001000 
.000766 
.001667 
.001100 
.001367 
.002933 
.002733 
.004267 

.008700 

.005634 

.  005700 

.006966 

.010000 

.013367 

.0800 

.0533 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  loiid. 
BlMtio  limit 

Tensile  strength. 



0. 

.000233 

.000283 

.005167 

.004984 

Gentral  $ummary» 

Tensile  strcnitth  per  sqaare  inch  of  oriKinal  section pounds..       82,880 

Elastic  limit  per  sqasrt)  inch  of  original  section do 48,000 

Eloniratlon  per  inch  after  rapture inch..       0.2467 

Eloniration  per  inch  under  strain  at  elastic  limit do  ...      .001400 

Redaction  in  diameter  at  point  of  rupture do .154 

Redaction  in  area  affcer  rupture,  per  centum  of  original  section  47.2 

Position  of  rupture ".  75  fttim  middle  of  stem 

Character  of  broken  surfltoe.  .sUky ;  30  per  cent  of  fhMtured  snr£soe  interspersed  with  granular  metal 
Elongation  of  inch  sections , '^87*,  ".81,  ".16 


Jid&rkSy  *^*^ 


TESTS   OF  IRON  AND  STEEL. 
Tube  No.  24.^8''  Converted  Rifle^ 
No.  885^. 
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Sectfooiftl  area,  .25  square  inch. 


ToteL 


ixkd 


to,  ooo 

20.  OffO 
BO.OOO 

37.  OOO 

40.  €K>0 
4^.000 
-*2.  O5JO 

-#o,222 
47.000 

40^000 
©0,000 
©i^ooo 

»»222 

Szlooo 

o«»*^?S 
70.000 

A^.>*  000 
•70.000 

7«:soo 


Elongatioi] 
perlnclL 


O. 

.000183 
.000267 
.000407 
.000033 
.000767 


.001100 

.001133 

.001167 

.001200 

.001233 

.001207 

.001300 

.001338 

.001367 

,  001400 

.008633 

.009533 

.009700 

.010833 

.  012167 

.018667 

.014500 

.015467 

.010767 

.018500 

.019607 

.021067 

.023000 

.025000 

.026607 

.028500 

.  032667 

.036667 

.042500 

.040333 

.056667 

.  066000 

.  080667 

.1067. 

.1667 


SacceasiTe 
elonicfttioD, 
porinob. 


Inch. 
0. 

.000138 
.000134 
.000700 
.000166 
.000134 
.000106 
.000167 
.000033 
.000034 
.000033 
.000083 
.000034 
.000033 
.000033 
.000034 
.000033 
.007233 
.000900 
.000167 
.001133 
.001834 
.001500 


.000967 
.001300 
. 001783 
.  001167 
.002200 
.001188 
.002000 
.001667 
.001838 
.004167 
.004000 
.005633 


.007334 


.014667 
.026033 
.0600 


Permanent 
set 


.OOOIOQ 


.006088 


.011888 


SacoeealTe 

permanent 

aet. 


JfMft. 


.000100 


.004900 


Initial  load. 


ElaatioUmit. 


Tensile  strength. . 
Load  at  time  of  ruptare. 


General  summarjf. 


9^^n««» ----r-'_^jjafcTeInch  of  oriRinal  section poonds.. 

SSSrrtre»Kt^]K5^iichofoH«ioalsecUon !:.do.... 

S^i^toi^  J^^  ^^Ht  SnSer  atmin  at  ebuitio  limit 


^f^er  mptnTe,  per  centnm  of  original  section. 


IBtoB5a«.*o»»>»*IilSDet«»r«.*  point  of  mptnre  ........^.. do 


7.8631 

11.81 

76,80( 

44,00( 

0.260( 

.00lH0( 

.20^ 

M.S 

..".Ofiomnecl 

sllkj 

".45*,M8,".1« 


.inch 
.do 
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TESTS   OF   IBON   AND   STEEL 


No.  886. 

Marks,  I'^^o 

Diameter,  ^^663. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Pdiimb. 
250 
1,250 
2,600 
8,750 
5,000 
0.250 
7.500 
8.750 
9,000 
0,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12.600 
12,750 
13,000 
13.250 
18,600 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
15,500 
16,000 
16.600 
17,000 
17.600 
18,000 
18,600 
19,000 
19,600 
20.000 
20,120 
10,890 


Per  square 
inch. 


PoundM. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
30.000 
85.000 
86.000 
37,000 
38,000 
30.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.000 
59.000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
80,480 


Elon^tion 
per  inch. 


Inch. 
0. 

.000133 
.000300 
.000467 
.000638 
.000800 
.000967 
.  OOUOO 
.  001133 
.001200 
.001233 
.  001V67 
.001300 
.  001400 
.001600 
.001733 
.  602533 
.  003367 
.004500 
.005667 
.006833 
.007733 
.008933 
.009233 
.000667 
.010667 
.011600 
.013333 
.014333 
.017067 
.018.500 
.  019733 
.  021133 
.024667 
.027000 
.030333 
.034733 
.043000 
.046000 
.049667 
.  061667 
.078333 
.1133 
.16C0 


Sncceasiye 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.000107 
.000167 
.000166 
.000167 
.000167 
.000133 
.000033 
.000067 
.C00033 
.000034 
.000033 
.000100 
•.000200 
. 000133 
.000800 
.000834 
.001133 
.001167 
.001166 
.000900 
.  001200 
.000300 
.000434 
.001000 
.000033 
.0017.33 
.  001000 
.002734 
.001433 
.  001233 
.  001400 
.003534 
.  002333 


.004400 
.008267 
.003000 
.  003667 
.  012000 
.016666 
.034967 
.0407 


Permanent 
set. 


Inok, 


.000033 
.000067 
.000067 


.000067 


.001767 


.007100 


Saocessive 
permanent 

set. 


Inch. 


.000034 


.001700 


Eemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength.  I 

Load  at  time  of  mptore.  | 


General  summary. 

Tensile  sti*ength  per  sqnare  inch  of  original  sectioa pounds..       80,480 

Elastic  limit  per  sqnsre  inch  of  original  section do —        41.000 

Elongation  per  incn  after  rapture inch..        0.2667 

Elongation  per  inch  under  strain  of  elasticlimit do 001400 

Reduction  In  diameter  at  point  of  rupture do .173 

Keduction  In  area  after  rupture,  per  centum  of  original  section t»2.2 

Position  of  rupture ".Ofromnrck 

Character  of  broken  surface silky 

ElongaUon  of  inch  sections ".39*,  ".18,  ".18 


Marks,  1^5 

Diameter,  ".564. 

SectioDal  area,  .20  square  inch. 


TESTS   OP  IRON  AND   STEEL. 
Tube  No.  24.-8''  Converted  Rifle^ 
No.  885^. 
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Applied  loAdau 


T€«iL 


Per  oqiuure 


er  oqu 

iBOlk. 


Elongation 
perlnclL 


SacoewiTe 
elongation, 
per  Inch. 


Permanent 


SaooeaelTe 
permanent 

aet. 


Bemarka. 


2,5«> 

3.«» 

€.330 

%m 

S,5M 

lC3ot 

am 
aso 

ll.5i» 
U,:3« 
12,€Q0 

U5« 

ix:3t 
a.a 

13.  S« 

ia,73» 

14. 001 
11231 
U.SM 
K7S0 

U,SM 

M.oa» 

n.floo 

17.  M 

ii.m 
II.  m 

191 SM 

ISclOO 


1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30.000 
33.000 
96.000 
37.000 
39,000 
30.000 
40,000 
4I.0OO 
42.000 
43.000 
44,000 
4^000 
46,000 
47,000 
48.000 
49.000 
50,000 
5I.0O0 
52.000 
53,000 
54.000 
60.000 
56.000 
57,000 
56.000 
59.000 
60.000 
62.000 
64.000 
66.0J0 
68,000 
70. 000 

r^,ooo 

74.000 
70.000 
76.60O 


.000183 
.000267 


.000633 

.000767 

.000033 

.001100 

.001133 

.001167 

.001200 

.001233 

.0012U7 

.001300 

.001338 

.001367 

.001400 

.008633 

.009533 

.000700 

.010833 

.  012167 

.018667 

.014500 

.015467 

.016767 

.01R500 

.019667 

.031667 

.023000 

.025000 

.026667 

.028500 

.  032607 

.036667 

.042500 

.019333 

.036667 

.066000 

.080667 

.1067 

.166/ 


Inch. 
0. 

.000138 
.000134 
.000700 
.000166 
.000134 
.000106 
.000167 
.000033 
.000034 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Ineh, 


Initial  load. 


.000083 
.000034 
.000033 
.000033 
.000034 
.000033 
.007233 
.000900 
.000167 
.001133 
.001334 
.001500 


.000109 


.000100 


.006988 


SlasiicUmit. 


.011883 


.004900 


.000967 
.001800 
.001733 
.001167 
.002200 
.001138 
.002000 
.001667 
.001888 
.004167 
.004000 
.005883 


.007334 
.000333 
.014667 
.026033 
.0600 


Tensile  strength.  • 
Load  at  time  of  mptnre, 


General  eummarjf, 

^eeiienwrity 7.8638 

nmiaen 11.81 

Trnrile  strPBgtfa  per  square  inch  of  original  section poonds..       76,800 

Z3«tic  Unit  per  eoaare  inch  of  original  section do....       44,000 

QoBSBtioB  per  inch  after  ropta  re inch..       0.2600 

fi«ss>tMD  per  inch  aoder  atraio  at  elastie  limit do...      .OOnOO 

SedactioD  la  diameter  *t  point  of  rupture do...  .204 

2<4actioB  in  area  after  mptnre,  per  centum  of  original  section 59.8 

P'Mitm  of  rupture ".9firomneck 

Cteicteref  broken  sarfSftee silky 

BflBgitiaoafiiichaectiona ".45*,  ".18,  ".16 
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TESTS   OF  IRON  AND   STEEL. 


Diameter,  ".564 


^o.  888. 


Diameter,  ''.664. 

Seotional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Foundt. 
250 
1.250 
2.500 
3,750 
5.000 
6,250 
7,500 
8,750 
9,000 
0.250 
0,500 
0,750 
10,000 
10.250 
10,500 
10,760 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
13.250 
18,600 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
16,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20.600 
21,000 
21,500 
21,590 


Porsqnare 
inch. 


Poundi. 
1.000 
5,000 
10,000 
15. 000 
20,000 
25,000 
30,000 
35,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
53,000 
54.000 
65,000 
56,000 
57,000 
68,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
86,360 


EIoDfcatioo 
per  inch. 


Inch. 
0. 

.000233 
.000367 
.000500 
.000700 
.000867 
.001033 
.  001200 
.001233 
.001267 
.001300 
.001333 
.0018G7 
.001400 
.  001433 
.  001467 
.001500 
.001533 
. 001633 
.001767 
.002200 
.002400 
.003467 
.004267 
.003467 
.006467 
.007800 
.009000 
.  010000 
.  011167 
.  012333 
. 013333 . 
.014500 
.017267 
.  010333 
.022067 
.  024067 
.  028167 
.  031433 
.035600 
.  039833 
.045600 
.054000 
.063000 
.076338 
.1067 
.1333 


SaccesBlve 
elunKatioo 
per  inch. 


Jneh, 

0. 

.000233 
.000134 
.000133 
.000200 
.000167 
.000166 
.  000167 

-  .000033 
.000034 


.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.  000] 00 
.000134 
.000433 
.000-^00 
.001067 
.OOO^iOO 
.  001200 
.001000 
.001333 
.  001200 
.001000 
.001167 
.  001166 
.  001000 
.001167 
.002767 
.  002066 
.  002734 
.002600 
.  003500 


. 004167 
.004233 
.  005767 
.008400 
.009000 
.013333 


.0266 


Permanent 
eet. 


Inch. 
0. 

.000067 
.000067 
.000067 
.000067 
.000067 
.000067 
.000067 


.000100 


.000133 


.001833 


Sooceasive 
permanent 

set 


Inch, 
.000067 


.000033 


.000038 


.001700 


Remarlu. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eumniary. 

Specific  sravity inch..    7.8508 

HaidneP" 14.54 

Teosilb strength  per  square  inch  of  orijcinal  section pounds..    86,860 

Elastio  limit  per  square  inch  of  original  section do  ...    45,000 

Elongation  per  inch  after  rupture inch..    0.2338 

Elongation  per  loch  under  straio  at  elastic  limit do 0015S3 

Reduction  in  diameter  at  point  of  rupture .....do 164 

Seduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ''.  6  fttim  middle  of  stem 

Character  of  broken  snr&oe >> .*.8ilky;  traces  of  granulfttioii 

ElongaUonof  inohaeoUon «.»*,  ".ao*.  ".14 


r 
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ISo.  889. 


•^'ootioaal  area,  .25  sqnare  inch. 


,  OO0333 

r  001152 

^  €K>1  1«^ 

on  J  3JX> 
OOl3CS^ 
00  I -'^^'>** 
OOlS^^ 

:  oios^g 

"  o^3»^:? 

'    Ol4^**^ 

*  oSt3  *» 

'    O30T00 
0933 


per iDch. 


0. 

.DD01tr7 
.OOOlff} 

.OU0107 
.000133 
.ODOCSt 


,0001^ 
,000007 


.000433 

-ODoeST 
.aO[0(V7 

-ootoea 

-O012OO 


.0O12S4 

,ooiaw 


,  001000 
-001J04 

.001000 
,W13*7 


.003107 

^003383 


.0(M20T 


.00«SOO 
.012000 

. 032133 
.0M7 


TnclL 


.000033 
.000033 


.(W0007 


.000100 


.ODOdOO 


.005087 


0tL 


Indu. 


.000700 


.ooie«T 


Sptn#rkii 


Inltkllcnd. 


SUatle  limit 


Tefukilo  fltreisgth. 


General  eummary. 


^«%  incli  of  oriffiiial  Motion ponnds..    88,2 

jt,*a«tiiV«^^  ^^^^^S^oTorlgtoiUMotlon... do....    48.© 

TSSS«i^«*^?_^rV«^re. inch..    0.2* 


limit. 


Vn  A^*'***'^^^  zuptnre.  per  eentnm  of  original  leotion . . . 
SeVwtm  li»  *■***  *  - •' 


8.  Ex.  36 ^13 


.do 001& 

^...do 1! 

47 

.".  25  fh»m  middle  of  ate 

sill 

".!»•,  ".41,  ". 
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TESTS  OF  IBON  AKD  STEEL. 


Marks,  m^^'m 

Diameter,  ''.6S3. 

Sectional  area,  J25  square  inch 


No.  890. 


Elonntioii 
per  inoh. 

SacceesWe 
eloDiaUon 
per  inch. 

Permanent 
set. 

SooceasiTe 

pennanent 

set. 

Bemarks. 

TotaL 

Per  square 
inch. 

Pounds. 

250 

1,230 

2,500 

8.7r.o 

A,  000 
0,250 
7.600 
8.750 
0.000 
0.230 
0.5  0 
0.750 
10.000 
10, 230 
10.5(»0 
10,750 
11.000 
11.2,-,0 
11.600 
11,750 
l.',000 
12.250 
12.500 
12.760 
13,000 
13,230 
13,ri00 
18,750 
14.000 
14.250 
14.500 
14*  7.)0 
15.000 
15,500 
16.000 
16.500 
17.000 
17,500 
18,000 
18.500 
10,000 
10,500 
20,000 
20,500 
20.610 
17,000 

Pimnds. 
1,U00 
6.000 
10,000 
15,000 
20.000 
25,000 
80.000 
83.000 
86,(00 
87,  (00 
38.000 
89,000 
40.000 
41.000 
42.  COO 
43,000 
44.000 
45.000 
46.000 
47,000 
48.000 
49.000 
60,000 
51,000 
52.000 
63,000 
54.000 
63.000 
50.000 
37.000 
58,000 
50,000 
60,000 
62,000 
64.000 
06.000 
68,000 
70,000 
72.000 
74, 0:0 
76,000 
78,000 
80.000 
82.000 
82. 440 

Inch. 
0. 

.(X)0183 
.000300 
.000467 
.0006J8 
.00(800 
.000933 
.001100 
.001167 
.001200 
.  00L2iK) 
.001267 
.001300 
.001367 
.001467 
.00:038 
.004207 
.005433 
.00fl.'33 
.006767 
.007867 
.008700 
.010107 
.011000 
.011033 
.  01'.:U38 
.014000 
.015000 
.016000 
.OIKOOO 
.010207 
.  0 J0300 
.  0J2000 
.  (»24-3i 
.  0275«iO 
.031000 
.034500 
.038333 
.043333 
.050667 
.058000 
.067833 
.00<K) 
.1167 
.1567 

Inch. 

0. 

.000138 
.000167 
.000107 
.000106 
.000167 
.000188 
.000107 
.000067 
.000033 

0. 
.000067 
.000038 
.000007 
.000100 
.000506 
.  002284 
.001166 
.000800 
.000.'>34 
.001100 
.000833 
.001467 
.000833 
.000033 
.000700 
.  0013(i7 
.001000 
.001600 
.001400 

.  oerj67 

.  001233 

.001500 

.002''33 

.002667 

.003300 

.003500 

.003^38 

.005000 

.007334 

.007:138 

.000833 

.022167 

.0267 

.0400 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 

Load  at  time  of  niptaie. 

.C00088 

.000088 

.003867 

.003884 

.008200 

.004388 



General  eummarif. 

Tensile  strength  per  aqaare  inch  of  orltrinal  section poaods..    82,440 

Elastic  limit,  per  nqaare  inch  of  original  section do  ...    41,000 

KI'mgatlon  per  inch  after  rupture inch..    0.2367 

Elon};atiun  per  inch  under  Htralu  at  clastic  limit do 001367 

Heductlon  iu  diameter  at  point  of  rupture k do 163 

Rwluctionin  area  after  rupture,  per  oent^im  of  ori;;inal  section 40.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface ailky,  traces  of  grannLition 

Elongation  of  inch  sections ".18, ".  88*,  ".  15 


Sectional  aren,  .25  square' iDob. 


TESTS  OF  IBOK  AND  STEEL. 

Tube  No.  26 — 8"  Converted  Rifle. 

No.  914. 
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JLppUod.  ]aa«l«. 


TotAl. 


Elon^tion 
per  inch. 


fi.OOO 
20,  OOO 

90,000 
SS.  OOO 
40,000 

*»*22S 
t^,ooo 

4^0,  000 

solooo 

S3:    OOO 

^s 

«2-222 

e*,  o€fO 

^000 

70.000 
T21000 

5«  22Si 


SaccMsive 
elongation 
per  inch. 


tneh, 
0. 

.000133 
.000200 
.000167 
.000167 
.OOOIM 
.000167 
.000167 
.000033 
.000033 
.OOOOM 
.000033 
.000033 
0. 

.000084 
.000033 
.000167 
.000138 
.005367 
.000888 
.001100 
.001067 
.001166 
.000!iM 
.001100 
.001566 
.00U67 
.000033 
.001667 
.001067 
.001633 
.001038 
.001767 
.003333 
.004C67 
.003767 
.005033 
.006200 
.007500 


.  012884 
.027633 
.0567 


Permanent 
set. 


Inch. 
0. 

.000033 
.000038 
.000067 
.000067 
.000067 
.000067 
.000067 


.000100 


.000267 


.008887 


Saooesaiye 
pernianent 


Inch, 

0. 

.000088 
0. 

.000034 
0. 
0. 
0. 
0. 


.000038 


.000167 


.008600 


Remarks. 


Initial  load. 


Elaatio  limit 


Tensile  strengtb. 
Load  at  time  of  rapture. 


General  eummary, 

7.8690 

>cr«^*y  --"       /. .--v ••;*•-.  •;••;••••; 12.64 

^         -v:i:^MO»rein5b_of  original  section ponnds..    78,800 

TC^,ril«»tc«»«t^£«5^1ncli  of  original  section do...    43,000 

iSSseU»i'-V«^*^^S*erTiipt«ire Inch..    0.2433 

l£SStUaV«rl^^5;/;,^ln  at  elastic limi^ do....  .MllS 

S«a«ctJk»ttt*2^3Sir  r«iipt«**»P«'<»«>''>™<>f<>«'*«*n*l»««*»<>o ^ 49.7 

5»*'**5t%e«toa*;jjL^  _ ".85from  neck 

5SiltimE«fTajSSi«artooo silky 

^- "'-^fiJSSS^Stiai- «.40*.''.18.    m! 
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Marks,  r«^- 


TESTS  OF  IBON^AKD*  STEEL. 
No.  916. 


BTbO 

Diameter,  ''.563. 

Sectional  area,  .26  square  inch. 


AppUed  loads. 


TotaL 


Perwmaro 
inon. 


Ekmnllon 
permoh. 


perlnch. 


PcmiaoflDt 


Poundt. 
250 
1,250 
2.600 
8.750 
6.000 
0,250 
7.600 
R,750 
0,000 
0,250 
0.500 
0.750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,760 
15.000 
16.500 
10,000 
J6.500 
17,000 
17.600 

ia,ooo 

18,500 
18,000 
18,600 
20,000 
20,830 
17,400 


Pound$, 
1,000 
6.000 
10,000 
16,000 
20,000 
25^000 
80,000 
86,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
50,000 
67.000 
68,000 
60,000 
00,000 
62,000 
04,000 
60.000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
81,820 


Inek. 

a 

.000100 
.000287 
.000400 
.000088 

.000707 
.000007 
.001100 
.001133 
.001107 
.001200 
.001238 
.001287 
.001300 
.001307 
.001400 
.001433 
.001600 


.000900 
.007887 
.009000 
.010200 
.010787 
.011700 
.012783 
.018967 
.015000 
.010300 
.017407 
.OtOOOO 


.021783 
.024667 
.027087 


.030667 
.041087 
.047007 
.0538i» 


.075000 

.0967 

.1500 


0. 

.000100 
.000107 
.000188 
.000838 
.000184 


.000188 
.000038 
.OOOOM 

.000038 
.000033 

.000034 
.000038 

.000067 
.000033 
.000033 
.000107 
.004433 
.000807 
.000967 
.001133 
.001200 
.000507 
.000933 
.001038 
.001234 
.001033 
.001800 
.001167 
.001533 
.001033 
.001700 
.192934 
.OD3000 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  loud. 


.000183 


BaatloUinlt. 


.006287 


.008184 


.000000 


.006268 

.010000 

.011667 

.0217 

.0538 


Loadat  tioMOTrupiiae. 


General  eummary. 

Tensile  strangth  per  aqaareinoh  of  original  section pounds..    61,320 

Elasdo  limit  per  square  Inoli  of  original  section do....    44,000 

Elongation  per  inch  after  mptare inch..    0.2807 

Elongation  per  inch  under  strain  at  elastic  limit do 001433 

Bednctlon  in  diameter  at  point  of  rupture do 153 

Bednotion  in  area  after  rupture,  per  centum  of  original  section .— .       47.2 

Position  of  rupture "^17  item  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20, "  J8*,  ".18 


TESTS  OF  IBON  AND  STEEL. 
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2>iaai6ter«  *'.«J4. 
Sectional  area,  216  square  incdi. 


No.  016. 


^ppUedlomd, 


TiftaL 


ar  aaaj 


sTooo 

»T.  OOO 
3SL  OOO 

«2L  OOO 

^&.  OOO 
2^000 

Sal  OOO 

»^222 

OO.  OOO 

^•22S 

so*  <  oo 

•^•222 
02,000 

^222 
0^222 

70.000 

4a^€>oo 

'«^222 
«*^-222 


IClrmiertin 


perindL 


JfU*. 

a 

.000100 
•  000207 


•  O0OB39 
.001100 
.00113S 
.001107 

.ooiaoo 

.001288 
.001267 
.001200 
.001232 

•  001400 
.001422 
.001407 

•  005007 


•  010687 

•  011067 

•  012400 

•  012500 
.014700 
.O101«7 
.017038 
.018788 
.019700 
.021838 
.024500 
.027500 
.021000 
.085133 
.040667 
.045667 
.052500 
.061588 
.078338 
.0967 
.1638 


Sncemwlva 


0. 

.000100 
.000107 
.000106 
.000107 
.000107 
.000106 
.000107 
.000033 


.000038 
.000038 

.000034 
.000038 
.000033 


.000038 
.000034 


.000006 
.001034 


.001884 
.001000 
.001000 


.001100 

.ooieoo 

.001407 
.001466 
.001100 
.000007 
.001B38 
.003107 


.003500 
.004188 
.006534 
.005000 
.006838 


.011800 
.028367 


FemiAiieiit 


.000067 


.007767 


SaooeasiTe 
permanQnt 


Ineh. 


.000067 


.007700 


Initial  IfMkd. 


ElMtio  limit. 


Tenalle  strength. 
Load  At  time  of  rnptare. 


Oefteral  $ummary, 

_..   .MAT*  aanaxe  inob  of  original  section pounds..       81,700 

TgnsPe trengt^ iSn^ toolt of origimasection do  ...       45.000 

^^•■»"***3f™*lK  tiJaf^itor  ruptnie inch..       0.2667 

^D««**^BSiSS5Mder»trMn  of  elastic  limit do 001407 

SlaD«^,i<njf;,>^r|;0ra*polntofruptnre do 164 

Bedoetion  ro  wp^»*^^^^ ^gpsm^  per oentom of  oriKlaal section 49.7 

■•*4Sf***^*5LSS*e  St  middle  of  «»em 

Sa^2^2**5S5iS»»arfe«» silky 

^^^***'*^^^aftoSi  •ecttona ".17,  ".45»,  ".18 
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TESTS   OP   IRON  AND   STEEL. 


Marks,  ^^»i 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


No.  917. 


AppUed  loads. 

Eloogation 
per  inch.' 

SaocessiTe 

eloniEatioa 

per  inch. 

Permanent 
set 

Saeceaaive 

Bemarka. 

TotaL 

Per  square 
inch. 

Pounda. 
250 
1,260 
2,600 
8,750 
5,000 
6,260 
7,  too 
8,750 
10,000 
10,250 
10,500 
10.760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
32,750 
13,000 
13,250 
13, 500 
13.750 
14,000 
14,250 
14,500 
14,750 
15,000 
1-i,  500 
16,000 
16. 500 
17, 000 
17.500 
18,  000 
18,500 
19,000 
19.600 
20, 000 
20,600 
21,000 
21,020 
18,100 

Pound*, 
1,000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
64,000 
65,000 
66,  COO 
57,000 
58,000 
59,000 
60, 000 
62,000 
64.000 
66,000 
68,  COO 
70,000 
72,000 
74,000 
76.000 
78. 000 
80,000 
82, 000 
84,000 
84,080 

Inch, 
0. 

.000133 
.000267 
.000400 
.  000567 
.  000733 
.  000900 
.  001067 
.  001233 
.  001267 
.001300 
.001338 
.001400 
.  001433 
.  002100 
.002567 
.003200 
.004067 
.006067 
.  007067 
.007800 
.008467 
.010000 
.010887 
.012133 
.012900 
. 014667 
.015667 
.016867 
.020000 

.025000 
.029000 
.082500 

.0n338 

.046667 

.051667 

.064500 

.078333 

.1100 

.1333 

Inch. 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.  000167 
.000167 
. 000166 
.000034 
.000033 
.  000033 
.000067 
.000033 
.000667 
.000167 
.000633 
.000867 
.002600 
. 000400 
.000733 
.000067 
.001533 
.000867 
.001268 
.000767 
.001767 
.001000 
.001200 
.  0031?<3 
. 002333 
.002667 
.0!)4000 
.003500 
.  003833 
.005000 
.005334 
.008000 
.  009833 
.  013833 
.031667 
.0233 


Inch, 
0 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastio  limit. 

TensUe  strength. 
Load  at  time  of  mpturo. 

.000067 

.000067 

.004900 

.004833 



General  summary, 

Bpeciiic  gravity , 7.8551 

Hardness 13.60 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    84,080 

Elastic  limit  per  sqaare  inch  of  original  section do  ...    46.000 

Elongation  per  inch  after  ruptnre inch..    0.2033 

Elongation  per  inch  nndor  strain  at  elastio  limit do 001433 

Kedactinn  in  diameter  at  point  of  rapture    do 154 

Itedncrion  ia  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface ailkv,  interspersed  with  granular  metal 

Elongation  of  inch  teoUona 'C88*, 'MS,  ".  10 


IX8T8   OF  IBON  AND   STEEL. 
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""^^^rea,  ^3  square  inch. 


oh. 


Mooo 
w,  ooo 

^^•^^ 

^•222 
^*'222 

ft2-000 
63,  OOO 

-^ 

IS'.ooo 
«looo 

VL«>oo 


O. 
.  000133 
.  0002C7 
.  CM>042» 
.  OOO0OO 
.  4>O0'3'«7 
.  0000't3 

.  o*  ^-f  £2 

-  €>0«i«j[ 
OX0333 

:  v>3i^:*^ 

1  1000 


Sacoessive 
eloBgfttion 
per    inch. 


Permaoent 
set. 


Inch. 
0. 

.000183 
.000184 
.000166 
.000107 
.00U167 
.0(K)1C0 
.000167 
.000107 
.000083 
.000<i67 
.000088 


.002034 
.0012.13 
.0006.*.3 
.001167 
.001033 
.001800 
.000834 
.OniSOO 
.001306 
.002134 

.ooisro 

.001.?34 
.001106 
.001467 
.001467 
.001833 
.003783 
.004207 
.004600 
.00n(i67 
.007838 
.00R833 

.on.'soo 

.  02*4167 
.0400 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SuocessiTO 

permaDont 

set. 


Inch. 


.006733 


.012000 


.006733 


.005267 


Bemarki. 


Initial  load. 


Elastio  limit 


Teniiile  strenirth.  { 

Load  at  time  of  rapture. , 


General  eummari. 


^«  locb  of  original  section. 


5^'"'  ST  a^»"*^SL-?  i^w"*-  P"  «•"*»"  »'■  oriel"*"  •«"«»" 


"k: 


.ponnds. 
.r  do  .. 
....inch. 
...do  .. 
...do... 


igTirf«»- 


77,2P0 
48,000 

o.rioo 

. 001400 
.174 
52.2 
,.".C2  from  neck 

sJlkv 

".42*.  ".14  'MO 
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TESTS   OF  IBON  AND   STEEL. 


Marks,  m  t/m 

Diameter,  ''.664. 

Sectional  area,  .25  Bqaareincb. 


No.  919. 


Eloni^atfon 
per  inch. 

SaooeMlTe 
elongation 
perlnch. 

Permanent 
set. 

SnoooMlTe 

permanent 

aet. 

BMnarka. 

Total 

Per  ftqaare 
inch. 

PoundM. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,750 
10,000 
10. 250 
10.600 
10,750 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,600 
12,750 
18,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,600 
20,000 
20,500 
21.000 
21.600 
21.820 
19,000 

Pounda. 
1,000 
6,000 
10.000 
16.000 
20,000 
25.000 
80.000 
85,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
55,000 
66.000 
67.000 
68,000 
69.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
86,080 

Indi. 
0. 

.000167 
.000883 
.000500 
.000667 
.000838 
.001000 
.001107 
.001300 
.001838 
.  001367 
.001400 
.001433 
.001538 
.001667 
.001800 
.003500 
.005000 
.006333 
.006900 
.007433 
.008400 
.009267 
.010533 
.011800 
.012867 
.013733 
.014500 
.015667 
.018167 
.021333 
.025000 
.027667 
.030333 
.033667 
.038000 
.042833 
.048333 
.055833 
.063667 
.0833 
.1233 
.1567 

iMh, 

0. 

.000167 
.000106 
.000167 
.000167 
.000106 
.000167 
.000107 
.000133 
.000038 
.000034 
.0000.^ 
.000038 
.000100 
.000134 
.000188 
.001700 
.001500 
.001338 
.000567 
.000538 
.000067 
.000867 
.001266 
.001267 
.001067 
.000866 
.000767 
.001107 
.002500 
.003166 
.003667 
.002667 
.002666 
.003334 
.004833 
.004833 
.005500 
.007500 
.007834 
.010683 
.0400 
.0384 

Inch, 

0. 

0. 

0. 

0. 

0. 

.000038 
.000033 
.000033 
.000038 

Inch. 

Initlalloa4. 
BlastioUmit 

Load  ftt  tima  of  mptnie. 

o! 

0. 

a 

.000167 

.000184 

.004467 

,004800 

Oeneral  Bummary, 

Tensile atrength  per  aqnare  inch  of  original  aection ponnda..      86,080 

ElastJcIimit  per  aqnare  inch  of  originaTaection do....     44,000 

Elongation p9r inch  aftermptnre inch..      0.2900 

Elongation  per  inch  nnder  Rtrain  at  elastlo  limit do 00143S 

Rednotion  in  diameter  at  point  of  roptare do 144 

Bednction  in  area  after  rapture,  per  oentum of  original  section 44.6 

Paaitionofrnptnre ".  78  inch  fVom  middle  of  atem 

Character  of  broken  aurfkce ailky,  interaperaed  with  granolar  meUl 

Elongation  of  inch  aeotiona ".85*,  ".18^  «.18 


TB8T8   OF  IBON  AND   STEEL. 

Tube  No.  26.-8"  Converted  MiJU. 
No.  968. 
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Marks,  B«S^ 
Diameter,  ".663. 
Sectional  area,  .25  square  inch. 


1       Applied  Joaas. 

Eloiifsation 
per  inch. 

SnoceMlTe 
elongation 
per  inch. 

Permanent 
■et. 

Saooeaaiye 

permanent 

aet 

Bemarkk 

T.UI-    /'••LI^-" 

0. 
.000097 
.000238 
.000100 
.000538 
.000700 
.000897 
.001098 
.001M7 
.001100 
.001138 
.001167 
.001233 
.  001767 
.  003738 
.004988 
.005988 
.007000 
.008297 
.000267 
.010467 
.  012188 
.013467 
.014483 
.  015493 
.016838 

• .  018167 
.019900 
.021667 
.023138 
.024833 
.026667 
.028467 
.032367 
.037883 
.043783 
.050667 
.059388 

.000067 
.000106 
.000167 
.000138 
.000197 
.000167 
.000166 
.000034 
.000033 
.000038 
.000034 
.000066 
.000634 
.001966 
.001200 
.001000 
.001067 
.001297 
.001000 
.001200 
.001666 
.001884 
.000066 
.001000 
.001400 
.001884 
.001738 
.001797 
.001466 
.001700 
.001834 
.001800 
.003900 
.004966 
.006400 
.  006984 
.00R666 
.012334 
.025033 
.0566 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 

Initial  load. 
Elaatio  limit 

7^600 

35.  OOO 
SOL  OOO 

^^ 

'*«»22£ 

^•222 
»*-222 

5?,  OOO 

»looo 
mIooo 

8,760 

9^000 



9^250 

9.500 

9.750 
10.000 

.000033 

.000038 

10,250 

10,500 

10,750 

11,000 
1L250 

.005467 

.005484 

It.  MO 

11,750 
12,000 
12;2S6 
12,500 
1?750 
tZ,9M 

.011600 

.006188 

ia.«w 

>  \      7»,^i=«-    1 

General  •ummary. 


l^'Miuff*  ^0^  <>^  oi^ffini^  "o<'tion  .'. ponnda.. 

....w^w-'--^— ^;^^^^Qjkre  inch  of  original  aeotion do.... 

j5toiBtioUani*p«JKgi^^y„pt„^  f Inch.. 

-* — «*tioo  per  Scfimideratndn  at  elaatio  limit do. 

I'^SSS^^S^iSneterat  point  of  mpiare...... do., 


7.8S71 
12.06 
75,200 
40,000 
0.2033 
.  001233 


.■iii  N  •  ji »« ■- "" .*~J4iMi«t«r  »«  poini  oi  rnpiare ao ots 

jteduclioii  %»  rf!!irm£ter  raptor©,  per  centam  of  oriplnal  aection 27. 6 

»ad5i<rtio»to^^^^_.^ v. ".5  from  middle  of  etem 

.^^riSm^en  sorCaoe granular,  dnll  ailky  apot  at  the  oircamferenoe 

2L?ofS5a  •«»**«>«» ".19,  ".27%  ".15 
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TESTS  OF  IBOK  AND  STEEL. 


Ko.  969. 


Marks,    8T«i 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  lOAds. 

Elongation 
per  inch. 

Saccesaive 
elongation 
per  inch. 

Permanent 
aet. 

Sacoeiaiye 
permanent 

aeL 

Bemarka. 

TotaL 

PeraoQare 
inoh. 

P<»ind». 
250 
1,250 
2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
0,000 
0.250 
0.500 
0,750 
10.000 
10.250 
10.500 
10.750 
11,000 
ll.:S50 
11,600 
11.750 
12.000 
12,250 
12.600 
12,750 
13.000 
13,250 
13,500 
13.730 
14,000 
14.250 
14,500 
14.750 
16.000 
15.600 
16.000 
16,600 
17.000 
17.6<0 
18.000 
18.500 
10.000 
10.480 
17,400 

Poundt. 
1.000 
6.000 
10,000 
15,000 
20,000 
25.000 
80.000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49.000 
60  000 
61.000 
62.000 
63,000 
64.000 
65.000 
66,000 
67.000 
68  000 
69.000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
77,020 

Inch. 
0. 

.000188 
.000300 
.000433 
.000600 
.000787 
.000900 
.001033 
.001067 
.001100 
.001138 
.001167 
.001  83 
.001267 
.001033 
.004067 
.005600 
.000600 
.007033 
.008533 
.000733 
.010700 
.011933 
.013667 
.  014038 
.01.'>667 
.016667 
.018067 
.010667 
.021100 
.022833 
.024333 
. 025033 
.020833 
.033667 
. 018100 
.044338 
.050000 
.05000C 
.071667 
.0033 
.1567 

0. 

.000133 
.000167 
.000138 
.000167 
.0001G7 
.000133 
.000138 
.000034 
.000033 
.000033 
.000034 
.000036 
.000034 
.000666 
.00.M34 
.001533 
.001000 

.  ooi:m 

.000600 
.001200 
.000967 
.001233 
.  001734 
.001266 
.000734 
.001000 
.001400 
.OOIGOO 
.00i438 
.001733 

.ooinoo 

.001600 
.003000 
.00)834 
.  004433 
.006233 
.  00-KJC7 
.000000 
.012667 
.021633 
.0634 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatio  limit. 

Tcnaile  strenftth. 
Load  ai  time  of  mptnre. 

.000033 

.000033 

.005000 

.004067 

.  010100 

.005100 

.i 

General  summary, 

Tennlle  strength  per  aqaare  inch  of  original  section ponnds..    77,020 

Elastic  limit  per  square  inch  of  original  seotion do....    41,000 

Elongation  per  incn  after  mptnre    inch..  .  0.2300 

Xlougation  per  inch  aoder  strain  at  elastic  limit do 001207 

Reduction  in  diameter  at  point  of  mptare do 114 

Reduction  in  area  atler  mptare,  per  centum  of  original  section • .       86. 4 

PoMtinnofroDtnre ".75  fh)m  middle  of  stem 

Cha>  ai-ter  of  br-oken  snrfaoe,  granular,  dull  silky  spot  at  ciroamference,  cracks  developed  in  cylindri- 

caI  surface  of  stem. 
Elongation  of  inch  sectlona ".80*,  ".25,  ".14 


TESTS  OF  IBON  AND   STEEL 
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No.  970. 


^^^cctional  area>  .2S  square  inch. 


O. 
.  000033 

.  000307 
.  OOO^OO 

.  ocrosoo 

.  000067 

.  ooiooo 

OUX033 

*  i>cii  oirr 
'  OC*  I  i  *>" 

;  *►*,*-*  iGT 

OCf  J^  I  «  ' 

0">CKJ<S7 
Ol  t7€JO 

047t***' 

.  X!207 
.  ^&«7 


SacoeMiTe 
elonntion 
perlnoh. 


0. 

.000033 
.000107 
.000187 
.000138 
.000183 
.000167 
.000167 
.000033 
.000033 
.000034 

0. 
.000033 
.000300 
.001767 
.001300 
.001166 
.001084 
.001500 
.000433 
.001067 
.000933 
.002100 


.000034 
.001233 
.001338 
.001767 
.001000 
.001300 
.001067 
.001866 
.001767 
.003333 
.003334 
.004800 
.005200 
.006000 
.007383 
.011667 
.016633 
.0434 


Permanent 


Intik, 


—.000033 


.005100 


.000667 


Socceeeiye 
permanent 

set 


IfUik, 


.005188 


.004767 


Initial  load. 


Elaaticlimit 


Teoaile  strengtb. 
Load  at  time  of  rapture. 


General  summary. 


^_^  incb  of  original  section 
Tt.«to.t~jCtt^  VS^^SSi  of  oTigtoaTwction  .... 


SSSlton  P«^  *"**^     ^fc  T>ol»t  of  mptnre 

g^I^an  in  <^**°*^Ser  rttpttt«>«  P«r  centum  of  original  eectlon 


ponnds..    78,200 

do....    40,000 

inoh..    0.2700 

do 001100 

do 174 

62.2 

at  middle  of  stem,  obUqne 

aiuiy 

.^ M9,".4r,Ml 
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TESTS   OP   IRON   AND   STEEL. 


Marks,  J  Ta 


No.  971. 


Diameter,  ^^664. 

Sectional  area,  .25  square  inch. 


AppUedloada. 


Total 


PerMoare 
inoh. 


Blonfcatton 
per  inch. 


SuooMaive 

eloogation 

I>eriziclL 


PenDanent 
Bet 


SaoceMive 

permanent 

set 


Remarks. 


Potmdf. 
260 
1,260 
3,600 
8.750 
8,000 
e.260 

8,760 
8^000 
9.2S0 
8,600 
0,760 
10,000 
10,250 
10,500 
10.750 
11,000 

11,750 
12.000 
12.250 
12)500 
12,750 
13,000 
18,250 
18.500 
18,760 
14»000 
14.250 
14,500 
14,750 
15.000 
15,500 
10,000 
10)500 
17,000 
17,500 
18,000 
18,600 
19,000 
19.500 
20.000 
20,470 
20^300 


Pounds. 
1.000 
6,000 

10.000 
16,000 

20,000 
25.000 
80,000 
88^000 
88)000 
87,000 
88.000 
80,000 
40,000 
41,000 
43.000 
48,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 

^^ 

64,000 
65,000 
60,000 
67,000 
68,000 
60,000 
00,000 
62,000 
64.000 
66,000 
08,000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 
81,680 


Ifuh, 
0. 

.000100 
.000267 
.000433 
.000600 
.000707 
.000033 
.001100 
.001100 
.001188 
.001167 
.001200 
.001238 
.001800 
.001387 
.001407 
.001533 
.002467 
.004267 
.004083 
.000000 
.007000 
.008333 
.009000 
.000800 
.  011000 
.012167 
.013207 
.014333 
.015167 
.016733 
.018033 
.010500 
.021033 
.  025167 


.031867 
.087600 
.042107 
.048333 
.056667 


.0867 
.1433 


0. 

.000100 
.000167 
.000166 
.000107 
.000167 
.000166 
.000167 

0. 

.000033 
.000034 
.000033 
.000033 
.000067 
.000067 
.000100 
.000066 
.000034 
.001800 
.000666 
.001067 
.001000 
.001333 
.000667 
.000800 
.001200 
.001167 
.001100 
.001060 
.000834 
.001566 
.001300 
.001467 
.302433 
.003234 


.003534 
.005733 
.004567 
.006166 
.008334 
.011666 
.018367 
.0566 


Inch. 


Inch, 
0. 


Initial  load. 


.000067 


.006433 


.005466 


Xlastio  limit 


TenaUe  stiengtli. 
Load  at  time  of  rapture. 


General  eummary. 

Speoiilo  graTlty 7.8561 

uu^neee 18.16 

81,880 
44,000 
a  1800 
001533 


TenaUe  stienfcth  per  aqnare  inch  of  original  section ponnds. 

Blaatio  limit  per  sqnftre  inoh  of  original  aection do... 

«i .. inchr'" '--^ 


Elongation  per  inch  after  mptnre  inch. 

Bloniiation  per  inoh  nnder  strain  at  elastic  limit. do... 

Sednotion  in  diameter  at  point  of  mptnre .do uot 

Redaction  in  area  after  rapture,  per  centnm  of  original  section 21.4 

Position  of  raptare Vfttnoneok 

Charaoter  of  broken  sarfisce granular,  small  doll  spot  at  the  oiroumferenoe 

«. -"loftodneotiona TT. ".20»»  ".20,  ".14 


I 
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ITsO 


JOiBwete:  ^ 
Sectional  area,  .25  square  inch. 


No.  972. 


.564. 


Applied,  loMdm, 


ToUtJ. 


I  I*er  map. 


1.  OOO 

10,0iHP 

SO^OOO 

30^  OOO 
99,  OOO 
90,0€P0 

-•3.  OOO 
-•O.COO 

l5-*_  OOO 

»«*S22 
»»-222 
^^•222 

62,  OOO 

««*222 
«»-222 

72.  OOO 

•^^222 

70,  OOO 

^^222 

80.  OOO 

«2i222 

83.  TOO 


Blongation 
per  inch. 

SnccMslTe 
periDoh. 

Permanent 
aet 

SnooeadTe 

pennment 

aet 

IndL 
0. 

.000133 

0. 

.000133 
.000200 
.000100 
.000200 
.000167 
.000167 
.000166 
.000034 
.000033 
.000038 
.000034 
.000033 
.000100 
.000067 
.000233 
.000767 
.001833 
.000867 
.000400 
.001183 
.001067 
.000966 
.000700 
.001000 
.000667 
.001333 
.001100 
.000967 
.001000 
.001167 
.000900 
.001533 
.002233 
.003500 
.002734 
.003833 
.003933 
.004384 
.005333 
.006000 
.007600 
.011667 
.024133 
.0534 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000083 
.000088 
.000007 

Inch, 
0. 

.000338 

.000433 

.000633 
.OOOtXK) 
.000967 
.001188 
.001167 

.000038 
.000034 

.001200 

.001233 

.001247 

.001300 
.001400 

.000100 

.000088 

.001467 

.001700 

.002467 

.003800 
.004667 

.002167 

.002067 

.005067 

.006200 

.007267 

.008283 
.008938 

.006383 

.004166 

.009933 

.010600 

.011933 

.018033 

.014000 

.016000 

.  016167 

.017067 

.018600 

•«••. 

.020833 

.024333 

.027067 

.030400 

.034333 

.038667 

.044000 

050000 

.067500 

.069167 

.0033 

.1467 

Initial  load. 


llaiit 


Tenaile  atmngth. 
Load  at  time  of  rupture. 


General  Bummarjf. 

^ n^«»— «.«tli  l>er  »qiu»« inch  of  oTiginaliwclion pounda..    83,760 

TcnaOe  a^vpS^J^lQ^^c^  Inch  of  original aeotion fT.do....    iSoOO 

Kto;«oW™»2J'|jaj»rt5rrnptnre...    .  Inch..    0.2488 

S^^HSffiSSSScU  under atraln at elaeticlimlt do 001300 

^'■y^^SS^^^iSmeter  »t  point  of  rapture do  ...       .164 

^^••4*^555  St  SSa^fter  ruptnre,  per  centum  of  original  eectlon 49.7 

Slfi^^CwSffe-.-iii «.76fh)mneck 

£S^2L2rJfVrt»lc«»  ■«'**«• ailky.withtrmoeaof  KianulaUon 

7^  tBbl&  •action* ".89*,  ".19,  ".16 
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Marks,  ?-^^- 


TE8T8  OF  IBOK  AND  STEEL. 
No.  973. 


MT.H 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  losdB. 


Total. 


Per  MQAre 
ioon. 


Elongation 
per  inch. 


Sncces'lre 
elongation 
per  Inch. 


Permanent 
set. 


SocoesalTe 

permanent 

aet. 


Bemarka. 


Paunda. 
260 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,750 
9,000 
0.250 
0,500 
0,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12.250 
12,500 
12,750 
18,000 
18,250 
13,500 
18,750 
14,000 
14.250 
14,500 
14.760 
16.000 
16.600 
18,000 
18,600 
17.000 
17,600 
18.000 
18.600 
19,000 
19,600 
20,000 
20.600 
20,760 
17.000 


Poundt, 
1,000 
5.000 
10.000 
15,000 
20,000 
26,000 
80.000 
86,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
48.000 
47.000 
48,000 
40,000 
60,000 
61,000 
62.000 
63.000 
64,000 
56.0U0 
66.000 
67,000 
68,000 
69,000 
80,000 
62,000 
64,000 
60.000 
68,000 
70,000 
72.000 
74,000 
7«»,000 
78,000 
80,000 
82.000 
83,000* 


Inch. 
0. 

.000183 
.000207 
.000400 
.000667 
.000738 
.000900 
.001067 
.001100 
.001100 
.001188 
.001167 
.001200 
.001267 
.001367 
.001467 
.001700 
.002533 
.004067 
.004767 
.005833 


.008267 
.008767 
.000833 
.010833 
.011883 
.012783 
.013833 
.  014838 
.010338 
.017400 
.018700 
.021607 
.024207 
.027583 
.030838 


.030067 

.046000 

.050867 

.000400 

.071607 

.0907 

.1533 


Inch. 

0. 

.000133 
.000134 
.000183 
.000107 
.000168 
.00U167 
.000167 
.000083 

0. 

.000033 
.000034 
.000033 
.000067 
.COOIOO 
.000100 
.000233 
.000838 
.001634 
.000700 
.001060 
.001000 
. 001434 
.000500 
.001060 
.001000 
.001000 
.000900 
.001100 
.001000 
.001600 
.001067 
.  001300 
.002067 
.002600 
.008260 
.003300 
.004000 
.004834 
.005333 
.005807 
.000533 
.011287 
.025088 
.0560 


Inch. 


Inch, 


Initial  load. 


Elaatlclimit 


.001038 


.001038 


.000233 


.006200 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    83,000 

Elasticlimit  per  sanare inch  of  original  section do 41.000 

Elongation  per  inch  after  mptnre inch..    0.2507 

Elongation  per  inch  under  strain  at  elastic  limit  do 001207 

Reduction  in  diameter  at  point  of  mptnre do 164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  mptnre ".66  from  middle  of  stem 

Character  of  broken  surface sIIIlt 

Elongation  of  inch  aeotions ".26^  ".38*. 'U4 


Sectional  area,  .25  square  inch. 


TESTS   OF   IRON  AND   STEEU 

Tube  No.  28.-8''  Converted  Rifle. 

No.  936. 
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JLppli^d  lomdm. 


TotAl. 


Per  Bonare 
iDcli' 


/  &,  o  o 

'  JO,  CKK> 

J5,  0€>0 

20.  ooo 

2fO,  OOO 
33.  €H»0 

BB,OoO 
BO.  *^00 
40.  OOO 
41  OOO 
4  J,  OOO 
^3,  OOO 

^t*.ooo 

49.000 

5-^r  OOO        I 
fia.000 

€BO,  OOO 

S^ooo 

*«-222 
«H,  OOO 
TO^OOO 

^^•**22 
T8,022 


EloDEatioii 
permcb. 


Snccesflive 
eloDfration  I 
per  inch. 


Inch. 

0. 

.000183 
.000134 
.0001G8 
.000167 
.000167 
.000133 
.000133 
.000034 
.000033 
.000033 

0. 


Permanent 
set. 


Snocessire 
permanent 


.000033 
.00(;084 
.000033 
.000033 
.000034 
.0(0183 
.000533 
.001034 
.001600 
.001666 
.0013.11 
.000766 
.  OlJ07i>0 
.  001000 
.001534 
.001633 
.001167 
.001500 
.000900 
.001638 
.003100 
.003^00 
.003833 
.  005167 
.003033 
.005800 
.000894 
.009666 
.016000 
.0r:0367 
.0300 


Inch. 
0. 
0. 
0. 
0. 

.000033 

.000033 

'  .000067 

.000067 


Inch, 


.000100 


.000100 


.000083 

I. 

.000034 


.000033 


Bemarks. 


InitUlload. 


ElMtio  limit 


Tensilo  etrengtli. 
Load  at  time  of  raptore. 


General  sHmmary, 

|t«-^|^gr«vi*y--'"*"""rr-- 14.64 

?>Sll©  «t^«»«*^  ^!r««7l»  Inch  of  original aectlon do....      45,000 

itt*5enmi*P«^r\?tV?i»rTiiptare  inch..      0.2400 

fSJ«»tlo»P*«  V*^«naeTi»traln at rlaatic limit do 001867 

S.WtioB^peTlocttOT^^p^j^^,^„p^„^ ^^ 174 

n^joctUm  ^P  *"*  -  ly^f  yoptnre  per  oentmn  of  original  aeotion 62.2 

5«Sta«>oolTOgJ«J2^-inrf3ace ailky 

'^*— ^t«r  of^gg^^S^HiB ^41*,  ".18,  ".18 
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TESTS  OT  IfiOH  AKD  STEEL. 


MarkSyBT^o 


No.  937. 


Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 


Applied  kwds. 


Total 


Peraanare 
Inon. 


Elonieatlon 
per  incli. 


Sacoeesiye 
eloneatlon 
perinolL 


Penneaent 


Sooceidye 
pemument 


POttMlf. 

250 
1,250 
^600 
8,750 
5.000 
8,250 
7.500 
8.750 
0,000 
9.250 
9,500 
9.750 
10,000 
10.250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12.260 
12,600 
12,750 
18,000 
13,250 
18,500 
18,750 
14,000 
14.250 
14,500 
14.750 
15.000 
15^500 
18.000 
18.500 
17,000 
17,500 
18LO00 
18.500 
19,000 
19,500 
20.000 
20,500 
17,800 


Povndt. 
1,000 
5,000 
10.000 
15^000 
20,000 
25.000 
80,000 
85.000 
88,000 
87,000 
88,000 
80.000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
18.000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
68,000 
54,000 
55,000 
50,000 
57,000 
58,000 
60,000 
80,000 
82,000 
84.000 
88.000 
88,000 
70,000 

r/,000 

74,000 
78,000 
78.000 
80.000 
82,000 


Inch. 

5. 
.000188 


.000787 
.000900 
.001088 
.001087 
.001100 
.001133 
.001200 
.001238 
.001387 
.001738 
.002000 
.003500 
.004587 
.005538 
.008233 
.007100 
.008188 


.010400 
.011287 
.012100 
.013338 
.014800 
.015733 
.018000 
.018400 
.010483 
.020888 
.024000 
.027087 
.030833 
.034838 


.045000 

.051500 

.081500 

.072887 

.0887 

.1300 


IneK. 
0. 

.000188 
.000184 
.000168 
.000187 
.000187 
.000138 
.000188 
.000034 


.000038 
.000087 
.000033 
.000034 
.000388 
.000887 
.000900 
.001007 
.000908 
.000700 
.000887 
.001083 
.001800 
.000407 
.000887 


.001233 
.001287 
.001133 
.001167 
.001500 
.001033 
.001400 
.008167 
.008087 
.003788 
.004000 
.004387 
.005800 
.006500 
.010000 
.011167 
.014038 
.0433 


Inch, 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


Jnth, 


Initial  iMd. 


.000100 


.000100 


Elesac  limit. 


.008067 


.002838 


Tensile  streogth. 
Loftd  At  time  of  mptore. 


General  tummarif. 

Tensile  strength  per  eqnareiBch  of  oriffiDelaeoUon ponnds..     81;  000 

Eleetlo limit  per  sqnare  inch  of  original  section do....     41,000 

Elongation  per  incn  after  mptare inch..     0.2207 

Elongation  per  inch  ander  strain  at  elastie  limit do 001807 

Bednotion  in  diameter  at  point  of  mptore do 104 

Rednotion  in  area  after  rapture,  per  centam  of  original  seotion 40.7 

Position  of  mptnre ".7ftom  middlaofstem 

Character  of  DToken  snrfiice ailkT 

Elongation  of  inch  seotioDS ".82*, ''.2S,  ".11 


TESTS  OF  IRON  AND  STEEL. 


209 


No.  938. 
MwkB,  B  rTif 
Diaweter^  ".56^ 
Sectional  area,  .25  square  inch. 


/: 


JLppUeA  JotUim. 


./_J 


EloDicatiofi 
per  inob. 


Svocestive 
elongation 
per  inch. 


B€KOOO 

««'222 
^^•222 

^^•222 

^'•222 
-•2;  222 

4^:000 
40,000 

-*^-22J? 

49,oaa 

^•'•^22 
51.000 

53,000 

«-222 

*»-522 
«*'S22 
»7'?22 

50.000 
«®'522 

•♦•??2 

««'?22 

70,000 
T^OIJO 

«2,000 


.  oooesZ 

011138 
'  012S88 

:  013500 

*  OB  1 333 


Jfidk. 
0. 

.000100 
.000188 
.000134 
.000166 
.000184 
.000183 
.000167 
.000033 
.000033 
.000034 
.000038 
.000033 
.000067 
.000083 
.000084 
.000133 
.000500 
.001S67 
.001066 
.001000 
.000900 
.001000 
.000584 
.001066 
.001034 
.001266 
.001200 
.001167 
001400 
.001267 
.001183 
.001400 
.002467 
.003100 


Pemuuient 
set. 


SnccessiTo 

permanent 

set. 


.008867 
.003966 
.005334 
.005666 
.007384 


.018000 
.045367 


0. 
0. 
0. 
0. 
0 
0. 
0. 
0. 


.000033 


.000500 


.066567 


Inch. 


Bemwln. 


InitialloMl. 


.000038 


.000467 


.005067 


EUBtioUmit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary. 

—-^•^  loob  o' <"^U?tnal  section pounds..    82,000 

T«rfWs«tff«i^lCO^V^*2?Scli  of  original  section. do...    48,000 

SSSSSW  •*V?*^S2?Taptare inch..    0.2233 

S2^iSap£ri»o»»*S5&^&^  do 001267 

S3253Sa  to^i»«n*^I,rjMWre.  ^^  49.7 

SScSSoo  *»•***  ■'^^ l"ftomneck 

«SS^o««rj5j^^SS: ''.3»'.''.i^«.io 
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TESTS   OF  IRON  AND   STEEL. 


No.  939. 
Marks,  ^^^j 
Diameter,  ''.564. 
Sectional  area,  .25  ckinare  inch. 


AppUed  loads. 

porlnoh. 

Saoceesire 

eUmjcation 

per  inch. 

Penuanvnt 

Bet 

SaoceMlTe 
pennaneiit 

set. 

Bemsrks. 

Total. 

Persmum 

F&undt. 

250 

1,250 

2,600 

8,750 

5,000 

8,250 

7,500 

8,750 

9,000 

9,250 

9,600 

9,750 

10.000 

10,250 

10.600 

10,750 

11.000 

11,250 

11.600 

1L750 

12^000 

12,250 

12,500 

12,760 

18,000 

18,250 

18,600 

18,750 

14,000 

14,250 

14,600 

14,750 

15,000 

1^600 

18.000 

18.600 

17,000 

17,600 

18,000 

18.500 

19,000 

10.500 

20,000 

20,600 

20,990 

17.600 

Poundt. 
1,000 
6.000 
10.000 
16.000 
20.000 
25,000 
30,000 
35.000 
38,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
48,000 
44,000 
4^000 
40.000 
47.000 
48.000 
40,000 
50,000 
61,000 
52,000 
53,000 
64,000 
65,000 
66.000 
67.000 
68.000 
69,000 
60,000 
82,000 
64,000 
66,000 
88.000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 

83,060 

Inch. 
0. 

.000133 
000207 
.000433 
.000600 
.000700 
.000867 
.001088 
.001083 
.001087 
.001100 
.001183 
.001187 
.001200 
.001238 
.001287 
.001300 
.001833 
.001367 
.001667 
.002100 
.002888 
.003500 
.005288 
.006183 
.008900 
.006800 
.009487 
.010487 
.011567 
.012733 
.018700 
.014833 
.017400 
.020183 
.023187 
.027000 
.030238 
.034187 
.038667 
.044187 
.051667 
.060000 
.074187 
.1200 

Jneh. 

0. 

.000133 
.000134 
.000168 
.000167 
.000100 
.000187 
.000166 

0. 

.000034 
.000033 
.((00033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000034 
.000200 
.000533 
.000633 
.000887 
.001733 
.000900 
.000787 
.001900 
.000667 
.001000 
.001100 
.001168 
.000967 
.001133 
.002567 
.002738 
.008034 
.003838 
.003233 
.003984 
.004500 
.005500 
.007500 
.008333 
.014187 
.045833 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
Elastio  limit 

TensOe  strength. 

0. 

• 

a 

.001800 

.001800 

General  ewmmary. 

Speoiilo grsTity 7.8806 

Hardness i 16.20 

Tensile  soeogth  per  square  inch  of  original  section poonds..    83,900 

Elastio  limit  per  sonare  inch  of  origlnarsectioin do 48.000 

Slcmgatien  per  inch  after  rtiptoie inch..    0.2087 

Blongatkm  per  ineh  under  strain  at  elastio  limit do 001887 

Bednotion  in  diameter  at  point  of  mptore do 174 

Redaction  in  area  aAflrmpcare,  per  oentom  of  original  section 08.) 

Position  of  mptore ''.81hMniieok 

Chaiaoter  of  broken  aorlhoe silky 

Bongationof  ineh  aeotions ".40*.  *'.IM,**M 
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JDmmeter,  ^^564. 

s3ectional  area,  .25  square  inch 


No.  940. 


ApMfJi^d,  lomtim 


Totals 


I  J^er  Miuuv 


ijBOl 


21,  WW 

21,140 
17.f 


20.  ooo 
20.  ooo 

«*•?£? 
«*»£22 

^2:000 

-*^222 

^222 
*«-222 
'*''-222 

^^222 

»^222 
&**^^?2 

^^•222 
«^®*222 

•^•222 

^222 

4:2*000 

^^'222 
70.000 

78*000 
«^-222 
»**22S 


Xlonsation 
PeriDoh. 


.000133 


.000400 
.000607 
.000783 


.001007 
.001100 
.001138 
.001107 
.001200 
.001238 
1001267 
.001800 
.001333 
.001307 
.001588 
.004000 
.004783 


.006133 
.007887 
.008100 


.008807 
.010807 
.011088 
.013187 
.014038 
.016383 
.010383 
.017087 
.020867 


.032700 

.037200 

.041367 

.04fl333 

.055833 

.065000 

.079000 

.1067 

.1600 


Saeoeaaiye 

•longation 

per  inch. 


Inch. 
0. 

.000188 
.000167 
.000100 
.000167 
.000100 
.000107 
.000167 
.000033 
.000033 
.000034 
.000013 
.000033 
.000034 
.000033 
.000033 
.000084 
.000166 
.002467 
.000733 
.000667 


.001234 


.001200 
.000667 
.001000 
.001066 
.001234 
.000866 
.001800 
.001000 
.001334 
.003000 
.002666 


.002667 

.003700 

.004500 

.004167 

.000066 

.007500 

.009167 

.014000 

.0277 

.0533 


Permanent 
set. 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000233 


.005633 


SacceeelTe 

pennanent 

set. 


Ineh, 


.000233 


.005400 


Bemarke. 


Initial 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  niptare. 


General  summary. 


84,660 
44.000 
0.2583 


--*'».  ^»««9T>  ^<iaaff«*nol»o'«riKiMa  Motion ponndii.. 

Teoalla»*»««ESESiar»Uioli  of  original  section .V.do..,. 

Ela«ticlu»itP"»H^  after  rapture..... Inch.. 

Eloi>fC»«io»P^lScS  onder  strain  at  elastic  limit do 001367 

Ek*iigPiti<mi>«J^^S«yatpototofmptar6 do 174 

SeaoctionVnaiaw^^^^^pfjipo^  per  centum  of  original  section S2.2 

£?55EEl?S#?^SfaSS-^ ".26  ftan  middle  of  stem 

Poritlooof  «g^^,,ufflfcce _ ,UkT 

^^^cSSrS^ottaB* ^ M8^".i4%".A 
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TESTS   OF  IBON  AND   STBEL. 


•Marks,  m\^  m 


No.  941. 


Diameter,  ''.564. 

Sectional  area,  .2$  square  inch. 


Appliedloads. 

Elongation 
perinoh. 

Sucoessive 
perinoh. 

Permanent 
•et 

Sncceaaive 

pennanent 

Bet 

Bemarka. 

Total. 

Per  square 
inch. 

PounVff. 

260 

.1,250 

2,600 

8,760 

6,000 

8,250 

7,600 

8,750 

9,000 

9.260 

9,600 

9,760 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,600 

12,760 

18,000 

18,250 

18,600 

13,760 

14,000 

14,250 

14,600 

14,760 

15.000 

16.600 

18,000 

18,600 

17,000 

17,600 

18,000 

18,600 

19,000 

19,600 

20,000 

21,000 
21,050 
18,000 

1,000 
6,000 
10,000 
16,000 
20,000 
26,000 
80.000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46^000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
63,000 
64,000 
85,000 
66,000 
67,000 
58,000 
69.000 
80,000 
62,000 
64,000 
66,000 
68,000 
70,000 
73,000 
74,000 
76^000 
•78,000 
80.000 
82,000 
84,000 
84,200 

0. 

.000183 
.000267 
.000400 
.000567 
.000738 
.000900 
.001067 
.001067 
.001100 
.001138 
.001167 
.  001233 
.001300 
.001367 
.001400 
.  003200 
.004138 
.  005233 
.005567 
.006338 
.007267 
.008367 
.009183 
.010067 
.010800 
.012133 
.012833 
.014000 
.  015333 
.016600 
.017667 
.019000 
.021383 
.024500 
.027333 
.030667 
.035333 
.089500 
.044500 
.050533 
.060167 
.0783 
.0867 
.1233 
.1633 

Inch, 

0. 

.000183 
.000134 
.000138 
.000167 
.000166 
.000167 
.000167 

0. 

.000038 
.000038 
.000084 
.000066 
.000067 
.000067 
.000038 
.001800 
.000933 
.001100 
.000334 
.000766 
.000934 
.001100 
.000766 
.000034 
.000732 
.001333 
.000700 
.001167 
.001333 
.001267 
.001067 
.001333 

.003167 

.002833 

.003334 

.004666 

.004167 

.005000 

.006033 

.008634 

.014133 

.0184 

,0366 

.0300 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JhcA. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  atrength. 

Load  at  time  of  rnptnre. 

.000067 

.000067 

.002800 

.002583 

.006667 

.008867 

^ 

General  summary. 

Tensile  ntrength  per  square  inch  of  original  section ponnds..        84,200 

Elastic limitper  square  inch  of  originid  section .*. :..do.»..       43,000 

Elongation  after  rupture Inch..       a  2467 

Elongation  nnder  strain  at  elastic  limit do 001400 

Bednotion  in  diameter  at  point  of  rupture do  ...  .164 

Sanction  in  area  after  rapture,  per  centum  of  original  section 40.7 

Position  of  rupture....^ at  middle  of  s 

Character  of  broken  svrfaoe a*. 

ElongttionofinchaeotioDa ...".17,  ".^a*,",: 


8Tm 
^  BT.I 

Diameter^  ^^564. 
Sectional  area^  .25  sqaare  inch. 
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No.  929. 
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A^ppU^d  UmAm. 


ToteL 


— jSloiinitioii 
permoh. 


inc 


X^OOO 

»«^!?22 
«^522 
«^»?22 

»^222 
^^•222 

-•«.  <>5S 

-«^222 
'*7.  ooa 

^«^222 

©T,  222 
»«-222 

S9.  0€>0 

~-222 

«^222 
^•222 

^«^222 
•78,000 


.000183 
.000207 
•  00043S 


.000707 
.000983 
.001100 
.001100 
.001138 
.001107 
.001238 
.001300 
.001938 


.004107 
005107 
.000007 
.007400 
.008007 
.000000 
.010333 
.011433 
.012307 
.013333 
.014007 
.016333 
.017600 
.018833 
.020007 
.021007 


.02S333 

.028000 


.037100 
.048100 


.057033 

.069000 

.0000 

.1300 

.1600 


SaoceMiTe 
elonffation 
perinch. 


Iiteh. 

0. 

.000133 
.000134 
.000160 
.000167 
.000167 
.000160 
.000167 

0. 
.000033 


.000060 
.000067 
.000033 
.001667 
.000567 
.001000 


.001383 
.000067 
.001483 
.000833 
.001100 


.001834 
.001060 
.001167 
.001333 
.001234 
.001600 
.001666 
.002000 
.003207 
.003733 
.001767 
.005000 


.008033 

.012067 

.0210 

.0400 

.0300 


PeriDBaeiit 


Inch. 
0. 
0. 
0. 
0. 
0. 

0. 

•0. 

0. 


.000067 


.004467 


SnooeMlTO 

permanent 

set 


InOi. 


.000067 


.004400 


.005200 


Bemarks. 


Initial  Iced. 


Blaetio  limit 


Tensile  etrength. 
Load  at  time  of  raptnre. 


General  eummar^. 


Kvifcy  -  -  -  •  •  *  "*----- 

-nmjomrw %r  '..H^'moat^  Inch  of  oriffinAl  section . 

^K^K^tcenR"  ^J^^JJi  inch  of  orlginAlsection 


...pounds.. 
...:..do  ... 


^3^**»  ^^*  ISlS  5SS«r  •train  at 
-gL»&^ctt«m  Vn  ^^im^^g^  rnptore,  per  oentom  of  original  section.. 


7.8685 

10.24 

78,100 

40.000 

0.2507 

001300 

.174 

J2. 2 

".37  from  middle  of  stem ;  obliqne 

rilky 

".20,  ".48*.  'M4 


.do. 
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TESTS   OF   IBON   AND   STEEL. 


No.  930. 

Marks,  b^So 

Diameter,  ^'.664. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 

Elongation 
per  inch. 

SncoeaaiTe 
eloneation 
perinch. 

Permanent 

set. 

Svooeaaive 

permanent 

set. 

Bemarka. 

TotaL 

Persqaare 
inch. 

Poundi. 
250 
1.250 
2.500 
8,750 
5,000 
6.250 
7.600 
8,760 
9,000 
9250 
9.600 
9,760 
10,000 
10.250 
10,600 
10,750 
11.000 
11.250 
11.600 
11.750 
12,000 
12,250 
12,600 
12.750 
18,000 
18.250 
18,500 
18,750 
14,000 
14,250 
14»500 
14,750 
16,000 
15,500 
36,000 
18,500 
17.000 
17.600 
18,000 
18.500 
19.000 
19,460 
18,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
86,000 
87,000 
88.000 
89,000 
40,000 
41.000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
65.000 
66,000 
OT.OOO 
68,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70.000 
77,840 

IndL 
0. 

.000067 
.000200 
.000383 
.000467 
.000667 
.000833 
.001000 
.001000 
.001038 
.001067 
.001100 
.001183 
.001233 
.001367 
.002900 
.004767 
.005767 
.006767 
.007400 
.008733 
.009767 
.011033 
.011667 
.012900 
.014033 
.015400 
.016667 
.018500 
.020033 
.021667 
.022733 
.024600 
.028100 
.032033 
.036167 
.042833 
.040267 
.056000 
.066000 
.090000 
.1533 

Inch. 

0. 

.000087 
.000188 
.000188 
.000134 
.000200 
.000166 
.000167 

0. 

.000033 
.000034 
.000033 
.000033 
.000100 
.000134 
.000588 
.001867 
.001000 
.001000 
.000633 
.001338 
.001034 
.001260 
.000634 
.001233 
.001183 
.001867 
.001267 
.001833 
.001583 
.001584 
.001166 
.001867 
.003500 
.003938 
.004134 
.006666 
.006434 
.006788 
.010000 
.024000 
.0638 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initiiaioad. 
Xlaatio  limit. 

Tensile  strength. 
Load  at  time  of  raptnrr. 

0. 

.004200 

.004200 



.009267 

.006087 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,840 

Elastio  limit  per  sqnare  inch  of  original  aeotion do 40.000 

Elongation  per  Inoh  after  mptnre indi..    0.2800 

Elongation  per  inch  under  strain  at  elastio  limit do 001183 

Rednotion  in  diameter  at  point  of  roptare do 174 

Reduction  in  area  after  mptore,  per  oentnm  of  original  section 52.2 

Position  of  rupture ".25  fh>m  middle  of  stem 

Character  of  broken  surface silky;  oup-shaped  endn 

Elongation  of  inch  sections.^ ".17. ''.46^,  ",15 
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;M»i-t«,  b^tTIc 


No.  931. 


— — ^7   Mf  X-*  JO. 

Sectional  area,  .25  sqaare  inch. 


Jk^ppli^d  lomd^ 


TatBJ. 


I^^r  mat 


Xloneation 
permcb. 


i,aoo 
xo,ooo 

JS.  <KIO 
20.  OOO 

ao,  OOO 

35,000 

sa.  OOO 

4X,  €>00 
421  OOO 

-•^aoo 

«>»!!22 

s2,o22 
s»»222 

^^^222 

^•222 

S€«.  OOO 

S^222 

<»4,  OOO 

««^222 

eB,  OOO 

?S:ooo 
4t:ooo 
^«-222 


Inch. 
0. 
.000133 
.000237 
.000483 
.000300 
.000767 
.000933 
.001100 
.001133 
.001107 
.001233 
.001267 
.001333 
.001400 


.004133 
.005100 


.O07S67 


.000400 

.010400 

.011800 

.012033 

.013500 

.014900 

.016467 

.017700 

.019400 

.020667 

.022500 

.124267 

.026167 

.020700 

.034000 

.038667 

.044667 

.053000 

.061833 

.080000 

.1000 

.1467 


SaccMsiTe 
elongatioii 
per  inch. 


Inch, 
0. 

.000188 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000038 
.000034 
.000066 
.000034 
.000066 
.000067 
.001933 
.000800 


.000888 
.001534 
.000700 
.001183 
.001000 
.001400 
.000833 
.000867 
.001400 
.001667 
.001238 
.001700 
.001267 
.001833 
.001767 
.001900 
.003533 
.004300 
.004667 
.006000 


.018167 

.0200 

.0467 


PdrmaDent 
set. 


IndL 


.000083 


.000067 
.000067 
.000067 


.000100 


.004433 


BncceasiTe 
pormanent 


Inch. 


.000034 


.000033 


.004838 


.010000 


.006667 


Rem«rka. 


Initial  iMd. 


£lMtioUmit 


Tensile  strength. 

Load  at  time  of  rupture. 


Oeneral  Bummary. 

_^.    ..^^(T  saoaive  loch  of  oriffinal  section poands..  77,200 

TeMlle«t»««*«**^2m^rei»«h  of  original  section do....  41,000 

Ha-rr**^ ItgBA^ •P^*'  ^rmftr*  ^iptnra    inch..  0.2333 

v|0B|[^tt«mpertnen»^^^^^^,^^^^^}^^j^^^^^ ^^  .001400 

StoB^kHoo^a^.^^^^At  point  of  rupture do 174 

]B«doetl<yn  P^  ""^^^^^fear  roptars,  per  centum  of  original  section 52.2 

BSln«tf«»*»*^StJr         --.- -•• -- ".9  from  neck 

^►orftt«»  »^5»JP2Ki'i«rfaoe silky 

tn««ct«r«f^J«^^,^ ".44».".16,".10 
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TESTS   OF   IRON  AKD   STEEL. 


Marks,  £['% 


No.  932. 


Diameter,  ".564.  • 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pound*. 
250 
1,250 
2,500 
8,750 
6,000 
0,250 
7,600 
8,750 
0.000 
0,250 
0,500 
9,750 
10,000 
10,250 
10,i«00 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12,750 
13,000 
13,250 
13,500 
18,750 
14.000 
14.250 
14,500 
14,750 
15,000 
16,600 
16,000 
16.600 
17,000 
17,800 
18,000 
18,600 
19,000 
19,600 
20.000 
20,  fiOa 
21.000 
21. 826 
18,400 


Persqaare 
incn. 


Po«n<f«. 
1.000 
6.000 
10.000 
15.000 
20.000 
25,000 
80.000 
85,000 
36,000 
87,000 

.  38,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
68,000 
64,000 
65,000 
66,000 
57.000 
6K.000 
69,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72.000 
74.000 
70,000 
78,000 
80,000 
82,000 
84,000 
85,280 


ElongatiOD 
permcb. 


Inch. 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001100 
.001183 
.001167 
.001200 
.001288 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.002107 
.002767 
.004067 
.004433 
.005333 
.006333 
.007400 
.00^)600 
.000607 
.010667 
.011667 
.012700 
.018867 
.016333 
.018600 
.021000 
.024500 
.028000 
.033000 
.036607 
.041333 
.046667 
.053667 


SacceasWe 
•longatlon 
per  inob. 


Ineh. 

0. 

.000183 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 

0. 

.000033 
.000084 
.000038 
.000038 
.000034 
.000038 
.000033 
.000034 


.000038 
.000034 
.000700 
.000600 
.001800 


.079667 
.1067 


.001000 
.001067 
.001200 
.001067 
.001000 
.001000 


.001167 
.002466 
.002267 
.002400 
.003500 
.003500 
.005000 
.003667 
.004666 
.005334 
.007000 
.009666 
.016334 
.027083 


Permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.002267 


BaooesslTe 

permanent 

aet. 


Xemarka. 


Initial  load. 


SSaatlclimit. 


Tensile  atrengtb. 
Load  at  time  of  mptnre. 


General  summary. 

7  8563 

Speciflc  gravity i*!!!! !"!!!!".'!!  il"*'.!!".'.'.    12.03 

TomuI  rtringth  "^  Vq'iarojnib  oj  Vri^^^  «*•  JW 

Elastic  limit  per  souare  incb  of  original  aectlon f^v-    l\^ 

Elongation  per  Incb  after  mpture..... '■»"•    ru' 

Elongation  per  incb  under  strain  at  elastic  limit J® \^ 

Reduction  in  diameter  at  point  of  ">pture.....^.......^..... ««—       ;»"* 

Reduction  in  area  after  rupture,  per  centum  of  original  section ;/"6fhii'middi;  of  stem 

?ra«;te?o7Si?b^*"iirfaci-:::^^ 

Elongation  of  inob  aection *^»  '^  •     "^ 
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No-  933. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  iamdB. 


f  J*ter  soft 


Pounds. 

25C 

1,500 

b,0CO 
«1250 

7.500 
8,750 
9,000 
9,230 

VKMD 
I  11,IP» 

mm 

11,  MO 

Am 

1  Hltt 

I  A'm 
!  uw 

I  ^^^  I 

'  lim  ' 
I  %m 

'   II,ECI 

I  20,  Oft) 
30.500 
»,?70 

'   17,700 


I 


J,  ooa 
lO,  ooo 
2Q^  OOO 

30,ooa 
3^  ooa 

37,  OOO 

39,  ooo 

40,000 

41, OOO 

4%  OOO 
43,000 
44,  OOO 
45,000 
4G,  OOO 
47,  OOO 
iS,000 

49,  OOO 

x.ooo 

51,000 

52,  OOO 

51,000 
5A,  OOO 
5^UiOO 
57.  0<>0 
!^000 

50.  OOO 
ftO.OOO 
dr^^OOO 
M,  OOO 
«i,OOC» 

*ft,oao 
:(j,ooo 

7-^UOO 
74,0t»O 

IJi.ftOO 

p«,«oo 
^:^  oao 


\ 


»4er  fircl 


IrclL 


.  000133 

^  000:107 

,  ooo%s^ 
,  ooo«oo 

,  OOOTtoT 
QOO&3Z 
OC^llOO 
OOL133 

.  ooi'-^oo 
,  ooj:?33 

001300 

0oi33a 

OO  T  '  *^ 
014000 

'  Se333 

aT3*HJO 

.  i4or7 


per  ilicb- 


Ol 
-00013^ 

.<>uoi:i4 
.oooioe 

.000107 
.fMOll^T 
.OQOliH? 
.WM1G7 
.00C033 
.000034 
.000033 
.U0OQ33 

.000034 
.00CO3.'( 
.000033 


.OOOSOtf 
.003300 
.001000 
.OOIODD 


.001000 


.001000 
.001000 

.001333 
.001000 
.0013^13 
,001207 
.0OU33 
.0O120T 
.00^107 
.003100 
ao32:;ft 
.003500 
.003333 
.001334 
.000006 
.000507 
.007000 
,01£!)CtO 
.0^17 
.0500 


p«nzi»iieDl 

Aft. 


«. 
Ol 
Ol 

0. 

.oooooa 

.00003^ 
,000033 
.000007 


.000001 


.000100 


B^tnorkd. 


InltklloAd. 


Elm  tic  UmiU 


Load  ftt  time  of  mptore.! 


General  summary. 


«Aoli  of  original  «eotioii poimda.. 

- -original  section do... 

.....-.,.-..-....- ...incb.. 


83,080 
44.000 
0.2333 
001307 
164 


IQap^^tVao  i^«  Vts-cU  utt^^'^r-it  of  rupture <io l»* 

KlM(i»ti<mP*J»        .^^T^itV^gJ^  perV^^ 40.7 

f^T^^^^r^itnBt^^^'' 


p 


..flDe,  ailky 
".4;*,  ".17,  ",X4 


Cpf  ittCl>    I 
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TESTS   OF   IRON  AND   STEEL. 


Marks,  ^^^ 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


No.  934. 


Applied  loads. 


ToteL 


PerMoaxe 
inon. 


Elonsation 


isatl 
per  mdi. 


Sacoeeaive 
elongation 
per  inch. 


Peimanent 

Sfet. 


SacoeaaiTe 

permanent 

aet. 


KftTOwkai 


Poundi, 

250 

1,260 

2.500 

8,760 

6,000 

e.250 

7,600 

8,760 

0,000 

0.250 

0,600 

0.760 

10,000 

10,250 

10.600 

10,750 

11,000 

11,260 

11,600 

11.750 

12,000 

12,250 

12,600 

12,760 

18,000 

18,250 

18,600 

18,750 

14.000 

14,250 

14,500 

14,750 

16.000 

16.600 

16,000 

10.500 

17.000 

17.600 

18,000 

18.600 

19.000 

10.600 

20,000 

20,800 

17.700 


Poundt, 
1.000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
86,000 
87.000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
66.000 
66,000 
67.000 
58.000 
69,000 
60,000 
62,000 
04,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
60,000 
81,440 


Inch. 
0. 

.000183 
.000267 
.000488 


.000767 
.000933 
.001100 
.001133 
.001167 
.001200 
.001238 
.001207 
.001833 
.001367 
.001400 
.001567 
.002767 
.004938 
.005983 


.007838 
.009000 
.000767 
.010600 
.011367 
.012333 
.013000 
.015000 
.016200 
.017467 
.018700 


.023167 
.026167 
.029500 
.033833 
.038167 


.049333 

.000200 

.073000 

.0933 

.1400 


Inch. 
0. 

.000183 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000084 
.000063 
.000083 
.000084 
.C00066 
.000034 
.000083 
.000167 
.001200 
.002166 
.001000 
.001000 


.001167 

.000767 

.000633 

.000767 

.000066 

.001267 

.001400 

.001200 

.  001267 

.001233 

.001533 

.002934 

.003000 

.003333 

.004333 

.004384 

.004866 

.006500 

.010867 

.012800 

.0208 

.0467 


Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial 


.000033 


.001400 


.007133 


Elaatic  limit 


.001867 


.005788 


Tensile  ativngth. 
Load  at  time  of  mptue. 


General  aummaiff, 

Tenaileatrength  per  inoh  of  original  section poands..    81,440 

Blastlo  limit  per  sqaare  inch  of  original  aeotion do....    48.000 

Elongation  per  inch  after  raptare inch..    0.2283 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001400 

Redaction  in  diameter  atpointofraptnre do 151 

Beduction  in  area  after  rapture,  per  oentnm  of  original  section 47.2 

PosldoQ  of  rapture J *'.B  tromn^c^. 

Character  of  brohenaurfiace silkv 

^longfktionpflnohseotlona r .'.,...., , , ,....".41*,  ".16, 'M| 
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I>iAmeter^  ^^564. 
Sectional  area,  .25  sqaare  inch. 


Applied  Jooda. 


Totel. 


/JPer 


mch, 


iikc 


i,ooo 

3,000 
JtO,000 
IS^OOO 

so,ooo 
so^ooo 

BS^OOO 

39.  OOO 
4a,  €900 
4rX,€HPO 

-*^-522 
*^222 
*^»222 

»2.ooo 
»?-S22 

oSlooo 
«-^-222 

••,000 

T2.000 
TA.400 


Elonntion 
peruicb. 


0.  ' 
.000133 
.000800 


.000000 
.000797 
.000033 
.001097 
.001100 
.001107 
.001233 
.001300 
.001467 
.002100 
.002087 
.003700 
.005233 
.000133 
.007707 


.010000 
.011233 
.Ot2633 
.013207 
.014400 
.015033 
.017900 
.010500 
.0Sil2OO 
.022767 
.024767 
.028400 
.028667 
.033000 
.039433 
.045000 
.053000 


.0867 
.1300 
.1600 


SaeoeMive 
elongation 
per  inch. 


Inch. 
0. 

.000133 
.000167 
.000133 
.000167 
.000167 
.000166 
.000134 
.000033 
.000067 
.000066 
.000067 
.000167 
.000633 
.000597 
.001033 
.001533 
.000900 
.001634 
.000833 
.  001400 
.001233 
.001400 
.000634 
.001133 
.001533 
.001967 
.OOfOOO 
.001700 
.001597 
.007000 
.001633 
.002067 


.006433 

.005597 

.008000 

.01083J 

.023367 

.0433 

.0900 


Pemuinent 


Inch, 

0. 

0. 

0. 

0. 

0. 

4). 
.000038 
.000083 


.000267 


.004597 


.010767 


SaoceuWe 

permanent 

•et. 


Inch. 


.000088 


.000234 


.004800 


.009200 


Benuvka. 


Initialload. 


Blaatio  limit 


Tensile  strength. 
Load  at  time  of  mptn 


General  summary. 

_^^  7.8601 

j|[i«nty •, 12L78 

awdniM^ ---:  vii,'  '«ir  sQiUKre  inch  of  original  section pounds..    74,400 

T«Mfle«trm»Ktt.  P^-^Jlnchoforiginarsection do....    89.000 

JO»'^^^\LS^Z^V^pSfTTUVtnn».T. inch..    0.2833 

»«BJS»^*<^,P*I*^Set«r  a*  potot  of  rapture do 184 

^**'*"f***^*2.!SJ^!---." — - ".65  from  neck 

^■***^J?^S5Kiiirf^ silky 
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TESTS  OP  IRON   AND   STEEL. 


marKs,  BTtO 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch 


No.  943. 


Applied  loMls. 

Elongation 
per  inch. 

SaccesftiTo 
elongation 
per  inch. 

Permanent 
set. 

Saccessire 
set. 

HemarlEi. 

Total. 

PersquAre 
inch. 

P<mnd$. 
250 
1.250 
2.600 
3,750 
5.000 
6^250 
7,600 
8,750 
9,000 
9,250 

S:fl! 

10,000 

10,230 

10,600 

10,750 

11,000, 

11,250 

11,500 

11,750 

12,000 

12,250 

12.600 

12,750 

13, 0(H) 

13,250 

13,600 

13,750 

14,000 

14.250 

14.500 

14,750 

16,000 

16,500 

16,000 

16,600 

17,000 

17,600, 

18.000 

18.500 

18.810 

16.900 

Poundt. 
1.000 
6.000 
10,000 
16.000 
20.000 
25.000 
80.000 
85,000 
86,000 
37,000 
88.000 
39,000 
40.U00 
41,000 
42,000 
48,000 
44,000 
•      45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
51.000 
52,000 
53,000 
64,000 
55.000 
56,000 
57,000 
58,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75,240 

Inch. 
0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000000 
.001033 
.001067 
.001100 
.001133 
.001200 
.002233 
.008400 
.004533 
.005507 
.006600 
.007767 
.009500 
.009833 
.010967 
.012600 
.013833 
.014700 
.015600 
.016738 
.018700 

.021900 

.023433 

.025233 

.026667 

.028900 

.  033167 

.039567 

.045000 

.052833 

.061667 

.071833 

.0967 

.1483 

Inch. 
0. 

.000067 
.000166 
.000167 
.000167 
.000106 
.000167 
.000133 
.000034 
.000033 
.000033 
.00006Y 

.  00003:) 

.  0tU167 
.001133 
.  001034 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

.000933 

.000033 

.001033 

• 

.001167 
.  001733 
.000333 
.001134 
.001633 
.  0:il233 
.  0(  0867 
.000900 
.001133 
.001967 
. 001567 
.001633 
.001533 
.001800 
.001434 
.002233 
.004267 
.006400 
.005433 
.007833 
.008834 
. 010166 
.024867 
.0i66 

000233 

.005300 

.012067 

.005834 



General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds  .    75,240 

Elasticlimit  per  soaare  inch  of  original  section , do 88,000 

Elongation  per  incli  afterrupture inch..    0.2287 

Elongation  per  inch  under  strain  at  elastic  limit ^ do 001133 

Rednetion  in  diameter  at  point  of  rupture do 164 

Bednotion  in  area  after  rupture,  per  centum  of  original  section 49. 7 

Position  of  rupture ".75fhMnneclc 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".44%  'Mi, 'MO 
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No.  944. 


Marks  fS"^ 

"*  B  Ti  M 

Diameter,  ''.563. 

SectioDal  area,  .25  itqaare  inch. 


AppUi 
TotaL 

BdlMda. 

Permnure 
inch. 

p«rmoh. 

Saooeaaive 
perlnch. 

Pennanent 

SacoesftlTe 

set. 

BMDftrks. 

Pamdi, 
250 
1.250 
2.600 
8.750 
5.000 
6,250 
7.500 
8.730 
9.000 
0.250 
0,500 
9.750 
10,000 
10,250 

1,000  . 

5,000 
10,000 
15,000 
20.U00 
25,000 
80.000 
35.000 
86,000 
37.000 
88.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50.UO0 
51.000 
52.000 
53,000 
5»,000 
55.000 
50,000 
57.000 
58,000 
59,000 
00,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
74,5«0 

Inch. 
0. 

.000133 
.000267 
.000400 
.000533 
.000667 
.000867 
.001033 
.001067 
.001133 
.001300 
.002267 
.00336-; 
.004200 
.005433 
.005033 
.007438 
.008400 
.010167 
.010733 
.012000 
.013267 
.014500 
.015600 
.001693 
.018333 
.020000 
.'021800 
.023467 
.025133 
.027133 
.028800 
.033467 
.037600 
.042267 
.048967 
.068167 
.060500 
.0900 
.1233 
.1633 

Inch, 

0. 

0.000133 
.000134 
.000133 
.000133 
.000134 
.000200 
.000160 
.000034 
.000066 
.000167 
.000967 
.001100 
.000838 
.001233 
.000500 
.001500 
.000967 
.001767 
.000566 
.001267 
.001267 
.001233 
.  001100 
.001333 
.001400 
.001667 
.001800 
,001667 
.001666- 
.002000 
.001067 
.004067 
.004133 
.004667 
.006700 
.009200 
.011333 
.0205 
.0333 
.0400 

iMh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000033 

Indi. 
0. 

Initial  lottd. 

Sbwti«  limit. 

• 

• 

Tenaile  atrenj^th. 
LoAd  ftt  time  of  rapture. 

Vooooss' 

.001967 

.001984 

10,500 
lOliSO 

itioo 

11.250 
11,500 
11  750 

.006083 

.004960 

12.000 

12^250 
12,500 
12,  no 

.012600 

.006667 

l^MO 

13.350 

1  i^ao 

1    11,750 

11000 

1   H2S0 

1  Hsoo 

14,750 

j    15.000 

,   15^500 

'   16,000 

.    1<^500 

17^000 

1    17.500 

1    18.000 

li^SOO 

18^640 

15^800 

1 

General  Bummary, 

TeBttlestreDgth ponnda..    74.500 

wtio  limitk  per  aqnaTe  inch  of  original  aection do 87,000 

5«i^tIon  per  inch  after  rnptnre inch..    0.2700 

VnilBtien  per  Inch  under  atrain  at  elastio  limit do 001188 

Moetioata  diameter  at  point  of  raptare do 103 

B«dactioB  in  area  after  raptare,  per  oentam  of  original  aeotion 57.0 

PMitiooef  rnptare... ".75  from  middle  of  atem 

Cbanetar  of  broken  anrfaoe ailky 

QoBgstionofinchflecaona ".42«,  ".26,  ".14 
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TESTS.  OF  IBON  AND  ST£EL. 


No.  945. 

Marks,  5i^^,  I 

Diameter,  ^^664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

per  Inch. 

SnooesslTe 
elonsation 
perlnch. 

Permanent 
set. 

Saooesalve 

peimaneot 

set 

Bemaiks. 

Total 

Per  square 
inoh. 

POttfUlt. 

260 
1,250 
2.500 
8,750 
6.000 
6,250 
7:600 
8.750 
9.000 
9.250 
%600 
9.7«^ 
10.000 
10.250 
10.500 
10.750 
11,000 
11.260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,600 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,500 
17.000 
17,600 
18,000 
18.600 
19,000 
19.600 
19.820 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20.000 
26.000 
80,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40.000 
41.000 
42.000 
48.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
60.000 
51,000 
52.000 
63,000 
54,000 
55,000 
56.000 
67.000 
68,000 
59.000 
60.000 
62.000 
64.000 
66.000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
79,280 

Inek. 
0. 

.000183 
.000267 
.000400 
.000567 
.000733 
.000900 
.001088 
.001067 
.001100 
.001183 
.001167 
.001200 
.001233 
.001267 
.001888 
.001867 
.001367 
.001400 
.001583 
.008883 
.005838 
.007067 
.008400 

.ooospo 

.010400 

.011733 

.012733 

.014200 

.015967 

.018567 

.020500 

.021638 

.024000 

.027667 

.031833 

.036833 

.042883 

.048733 

.058667 

.07.000 

.0967 

.1567 

0. 

.000133 
.000134 
.000138 
.000167 
.000106 
.000167 
.000188 
.000034 
.000033 
.000033 
.000084 
.000033 
.000088 
!000034 
.000066 
.000034  ' 

0. 

'.000133 

.001800 

.002500 

.001284 

.001333 

.000900 

.001100 

.001838 

.001000 

.001467 

.001767 

.002600 

.001933 

.001133 

.002367 

.003667 

.004166 

.005000 

.006000 

.005900 

.009934 

.011883 

.0267 

.0600 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

Initial  load. 
ElasUo  Unit 

TenaUe  strencth. 

a 

0. 

.005867 

•  006867 

». 

General  tummary. 

Bpedflo  gravity 7.86«4 

Aidness 14.06 

Tensile  strength  per  sqaare  inch  of  original  section ponnda..       79,280 

Blastio limit. per  sqnare  inch  of  original  section do  ...       46.000 

Elongation  per  inch  after  rapture inch..       0.22e7 

Elongation  per  inch  nnder  strain  at  elastio  limit do 001400 

Redaction  in  diameter  at  point  of  raptore do .184 

Sedoction  in  area  after  rapture,  per  oentom  of  original  section 41.0 

Position  of  ruptare ".87  fhmi  middle  of  stem,  oblique 

Character  of  broken  surface granular  60  per  cent. ;  ailky.  60  percent. 

Elongation  of  inch  aeotions <19.  ".84*.  ".16 
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No.d46. 

Marks,  ^^^a 

Diameter,  '^S64. 

Sectional  area,  .25  sqaare  inch. 


ApplJeci  lamOm, 


ToUL 


r^ei- 


iXB< 


».  OOO 
lO,  OOO 
15,  OOO 

s€Koaa 

30,  OOO 
35.  OOO 
3«,000 

88.  O^ 
3d.  OOO 

43,  OOO 

*«•  952 

-♦T.OOO 
48.  OOO 

Bl.  OOO 
&2,000 
53.  OOO 

"•522 
»*-922 
«^^522 

ftT.  OOO 

«^-222 

OtJ.  OOO 

•♦•522 
•••522 

•70.000 
72,000 

•3r*-?S2 

7«.000 

•'«'252 


SlonfcatioD 
per  inch. 


7fM)L 

0. 

.000138 
.000283 
.000400 
.O00S07 
.000738 
.000900 
.001067 
.OOllOO 
.001188 
.001187 
.OO120C 
.001233 
.001287 
.001383 
.001467 
.004233 
.005300 
.006600 
.007167 
.008167 
.000300 
.010867 
.011167 
.012600 
.013338 
.016600 
.016933 
.017833 
.010038 


.021400 

.a:»338 

.027067 

.030667 

.034700 

.138000 

.043333 

.050000 

.060333 

.  072167 

.0033 

.1433 


SaccMsive 
elong»tioii 
per  inch. 


Ineh. 
0. 

.000133 
.000100 
.000167 
000167 
.000166 
.000167 
.000167 
.000088 
.000088 
.000034 
.000033 
.000033 
.000034 
.000066 
.000134 
.002766 
.001067 
.001300 
.000567 
.001000 
.001133 
.001067 
.000800 
.001438 
.000733 
.001667 
.001538 
.001800 
.001200 
.001200 
.001167 
.001033 
.003734 


.004033 


.005333 
.006667 
.010333 
.011834 
.021133 
.0500 


Permanent 
set. 


JimA. 


.003733 


.008467 


SacoesslTe 

permenent 

•et 


Ineh. 


.003783 


.004784 


Remarke. 


Initial  load. 


Blaaticlimit 


Tensile  strength. 
Load  at  time  of  rnptnre. 


General  aummary, 

_,        -, ♦,^-,-rts*  ijer  »cin»'^  ^<^**  <>' original  section ponnds..    70,640 

^^^■■fl**53fgSKS»ri  inch  of  original  secUon ....do...    42!  000 

-.rm_-,^^SSl»obonder  strain  at  elastic  Umit do...  .001338 

S3f!5SiS\?Sweter  at  point  of  ruptare do...       .164 

SS^SSS  Ui  imwa  a^fc^^  mptare.  per  oentom  of  original  section 40.7 

^^S'^'KSSSii-i;^':::::::::::::::::::::::::::::::::::::::::^^ 

^^^^^^^loftoS  mbetiODM 'MO, ". 88».  ".  15 
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Fo.  947- 

MarkSy  h%h 

Diameter^  '^564. 

Sectional  area,  .25  square  inch. 


AppUedlondB. 

Ekmntion 
permoh. 

SnocesaiTe 
elongation 
perinch. 

Pennanent 

aet. 

SnooeaalTe 

pernumoit 

aet. 

BMBttka. 

Total 

VBTtqpan 
inob. 

Poundi. 

260 

1,250 

2,600 

8,760 

6.000 

6.260 

7.500 

8.750 

0,000 

0260 

0,600 

0.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11.750 

12,000 

12,250 

12,600 

12,750 

18,000 

18,250 

13,600 

18,750 

14,000 

14,250 

14,600 

14,760 

16.000 

15,600 

16.000 

16,600 

17,000 

17,500 

18,000 

18,600 

10,000 

10,600 

10,810 

17,200 

Poimdf. 
1.000 
6,000 
10.000 
16.000 
20.000 
26.000 
80,000 
86.000 
86.000 
87.000 
88,000 
80.000 
40,000 
41,000 
43,000 
48.000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61.000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
70,240 

Inch. 

0. 
.000138 

..000267 
.000400 
.000600 
.000788 
.000000 
.001067 
.001067 
.001100 
.001133 
.001167 
.001200 
.001288 
.001800 
.001688 
.002688 
.006407 
.005288 
.005900 
.006000 
.007800 
.008288 
.008063 
.010867 
.011800 
.013333 
.014600 
.016033 
.017067 
.018338 
.010833 
.031500 
.025000 
.028833 
.032338 
.036667 
.042167 
.048333 
.057500 
.068338 
.0000 
.1883 

JiMft. 

0. 

.000188 
.000184 
.000188 
.000200 
.000188 
.000167 
.000167 

0. 

.000038 
.000083 
.000084 
.000038 
.000033 
.000067 
.000238 
.001100 
.    .000884 
.001766 
.000667 
.001000 
.000000 
.001488 
.000700 
.000084 
.000933 
.001638 
.001167 
.001438 
.001184 
.001266 
.001500 
.001667 
.003600 
.003833 
.003500 
.004334 
.005600 
.006166 
.009167 
.010833 
.021667 
.0433 

JiMft. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JiMft. 

0. 

Initial  loid. 
inaatl<>Hm1t 

Load  ^  timo  of  laptoro. 

0. 

.001083 

.0OUB8 

.007400 

•006487 

General  iummary. 

Tensile  strength  per  square  inch  of  original  aeotion ponnda..    78^240 

XIaatio  limit  per  aonare  Inch  of  original  aeotion ^...do....    42.000 

Elongation  per  Inon  after  mptare inch..    OilOOO 

Bkmgation  per  inch  under  atrain  at  elaatio  limit do 001800 

Bednction  in  diameter  at  point  of  mptare do 104 

Bedaotion  in  area  after  rapture,  per  oentam  of  original  aeotion 41.0 

Poeltionof  rapture ".7  ftom  middle  of  atom 

Character  of  broken  aorfkce granalar,  60  per  cent  i  ailky,  60  per  eens. 

XlongaAionofiiiohaeotiona ' ''.SI*, ''.17,  ".60 
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Diameter^  ^^564. 

Sectional  area,  .25  square  inch. 


^ppHad  JoMto. 


ToteL 


Elonntlon 
peruiclL 


XKOOO 
10.0C0 

«*522 

«^222 

^222 
^^•?22 

♦^222 

'*^222 

^a   OOO 

mIooo 

So*  OOO 

Esss 
asss 

^ooo 

^•222 

ad.  OOO 

•ro.ooo 
Ta.ooo 
to:«o 


Jncft. 


.000183 
.000300 
.O00M7 


.001033 

.ociae7 
.ocioe? 

.002938 
.003500 
.004900 
.00E733 


.001067 


.010407 
.012000 
.013300 
.014600 
.016638 
.017533 
.018000 
.020833 
.021067 


.025667 
.028000 
.080000 
.032667 
.034667 
.037883 
.043738 
.051667 


.078000 
.0088 
.1333 
.1667 


Saooenlve 
elongfttiOD 
perinoh. 


Ineh, 
0. 
.000000 

.000188 
.000167 
.000167 
.000166 
.000107 
.000288 
.000834 


.000607 
.001400 
.000833 
.000084 
.061000 
.0C17O0 
.001100 
.001533 
.001200 
.001400 
.001238 
.001700 
.001467 
.001833 
.001384 
.002160 
.001884 
.002888 
.002000 
.002067 
.002000 
.0081M 


.007034 

.011666 

.014667 

.0153 

.0400 

.0834 


Permanent 
■et. 


Inch, 
..000083 


—.000033 
—  000083 
-..000038 


.003600 


.015700 


SaooeMlve 

pennanent 

•et. 


Ineh. 


Beouffki. 


Initial  load. 


ElBstio  limit 


Tennile  strengtb. 
Load  at  time  of  mptare. 


General  avmiiiarjf. 


7.8618 
1L38 
72«240 
85,000 
0.2000 

„__        _         ,„^„  „^ 001033 

XlooSfttion  P^J.lSMfcer  ^^  point  of  rapture do...,       .184 

Bedoctlon  to  aiaw^^^^  ygptore,  per  centum  of  original  aeotion ^1  g 

Sdnctio»  to«»*jV*®:....*l ?7. !T!rr.. l"fh>mDM:1lobUqne 

Pta«tlaoofrapt«»^-i^rliM5e doll,  aiAiy 

CI««i4*ejror^«^^o^^^^^^ "86»,".28,M» 


jgrravltT V.V. 

MW *^«r "•ll-r'aooare  inchof  origioalaection poonds.. 

7i^ila»trenK»»  IJ^r^^e  incb  of  original  aoctlon        do.... 

i25ie  Uoat  P«»Y i^^Ster  roptuxe inch.. 

AaD^<^o^^\^^^oa«r  strain  at  elaatio  limit do.... 


S.  Ex.  3«. 
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TESTS  OF  IBON  AND  STEEL. 


No.  825. 
Marks,  b'S-o 
Diameter,  ".563. 
Sectional  area,  .25  square  inch. 


Appli 
TotiJ 

Bd  loads. 

Per  square 
Inch. 

permoh. 

SacoeaaiTe 
perinoh. 

Bennanent 

aet. 

SncoeaaiTe 

pennOnent 

aet. 

Bemarka. 

Pmmdt. 
290 
1,890 
2.600 
8,790 
6,000 

7^600 
8,760 
0.000 
0.260 
0,600 
9.760 
10.000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,260 
12,600 
12,750 
13,000 
18,260 
18.500 
18.750 
14.000 
14.250 
14,500 
14,750 
16,000 
16,600 
10,000 
16,600 
17,000 
17.600 
18.000 
18,500 
18,620 
16,100 

P^nmdt. 
1,000 
6,000 
10,000 
16^000 
20.000 
23,000 
80,000 
8.^000 
86.000 
87,000 
88,000 
89.000 
40.000 
41.000 
42.000 
48.000 
44.000 
45,000 
40,000 
47,000 
48,000 
49.000 
60.000 
61.000 
62.000 
63,000 
54.000 
65.000 
56.000 
67.000 
58,000 
69,000 
00.000 
02.000 
64,000 
06.000 
68.000 
70.000 
72,000 
74,000 
74,080 

Inch, 
0. 

.000100 
.000288 
.000400 
.000567 
.000738 
.000900 
.001100 
.001367 
.001800 
.002900 
.003788 
.004733 
.005767 
.000038 
.OOTpOO 
.009007 
.010167 
.011338 
.012267 
.013933 
.015033 
.016733 
.017667 
.  019167 
.020833 
.022407 
.  023033 
.026100 
.028000 
.030233 
.032000 
.034667 
.030667 
.046667 

.075838 
.005000 
.1400 
.1700 

Znek. 
0. 

.000100 
.000188 
.000167 
.000167 
.000106 
.000167 
.000200 
.000267 
.000488 
.001100 
.000838 
.001000 
.001034 
.001106 
.000867 
.001267 
.001100 
.001166 
.000034 
.001666 
.001100 
.001700 
.000084 
.001600 
.001006 
.001034 
.001406 
.002107 
.001900 

.001707 

.002007 

.005000 

.007000 

.006666 

.010000 

.012500 

.019167 

.0450 

.0300 

IndL 
0. 
0. 
a 

0. 
0. 
.000038 

.000038 
.000100 

JiMft. 

0. 

Initial  load. 
XlMtio  limit. 

Oi 

.008488 

.009883 

.008467 

•  005034 

.014667 

.000200 

Tensile  strength.             i 
Load  at  time  of  mptare. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    74,080 

Blastio  limit  per  square  inch  of  original  section do —    35,000 

Elongation  per  incn  after  mptare inch..    0.2667 

Elongation  per  inch  nnder  strain  at  elaatio  limit do OOllOO 

Bednction  in  diameter  at  point  of  mptare do 143 

Bedaotion  in  area  after  mptare,  per  oentam  of  original  section 44.0 

Position  of  rapture ".60  fh>m  middle  of  stem,  oblinno 

Character  of  broken  anxfaoe dnll.aiikv 

Elongation  of  inch  aeotionB ".22.  ".41^  ".iV 


Marks,  ^^^ 


TESTS  OF  IRON  AND   STEEL. 

Tube  Ko.  31.— 8"  Converted  Rifle. 

No.  824. 
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BTiI 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 


'      AKpiledkMda. 

Elonntloo 
per  inch. 

SnooetalTe 
elongation 
perlnoh. 

Pennanent 
■et. 

SaooMsive 

pennanent 

■et. 

Bemarka. 

1    IMd. 

1 

PerMnutte 

356 
1      1.390 

X506 
1     3.756 

9^609 

IS 

PbwmdM. 
1,000 
5,000 
1Q.OC0 
15,000 
20,009 
25^000 
30^000 
35.000 
86^000 
37.000 
88.000 
38.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
4«^000 
48,000 
50,000 
51,000 
5S,000 
58.000 
54,000 
55,000 
56b  000 
57.000 
58,000 
59^000 
80L0OO 
62,000 
6i000 
86.006 
68.000 
70.000 
731000 
7!%  340 

0. 
.000000 

.000188 
.000300 
.000467 
.000633 

;  001033 
.0C1367 
.0C1067 
.002063 
!003500 
004900 
;006733 

'.001667 
.000367 

.010467 

.013000 

.018300 

.014600 

.015838 

.017533 

.019000 

.020833 

.021067 

.023838 

.025687 

.028000 

.030000 

.032067 

.034667 

.037833 

.043738 

.051667 

.063333 

.078000 

.0038 

.1333 

.1667 

InOL 
0. 
.000000 

.000138 
.000167 
.000167 
.000166 
.000107 
.000283 
.000834 
.000606 
.000006 
,000G67 
.0C1400 

;000934 

.001000 

.0C1700 

.001100 

.001533 

.001200 

.001400 

.001233 

.001700 

.001467 

.001333 

.001334 

.002100 

.001834 

.002333 

.002000 

.002667 

.002000 

.003166 

.006000 

.007834 

.011666 

.014667 

.0153 

.0400 

.0834 

Inek, 
0. 
—.000083 

-.000063 
—.000083 
—.000033 
—.000033 
— ^.000083 
— sU00033 

Inch. 
0. 
—.000083 
0. 
0. 
0. 
0. 
0. 

a 

Initial  load. 
Slaatio  limit. 

Tenaile  strengtb. 
Load  at  time  of  rnptare. 

ss 

9.900 

lis 

'    10699 

llLSM 

.003600 

.003083 

i    lIlS 

10,139 

11.B9 

1L599 

.008083 

.005883 

11.759 
lj;9i9 

asso 

13.599 
MTU 

.016700 

.006767 

£^919 

,    nLS9 

•    13,999 

1   U.199 
1    Ki99 
'    14.299 

.......  ... 

i    RS99 

KTM 

'    15.919 

Sim 

!§,¥» 

It.9M 

its 

17.  SM 

19^999 
111999 
U^3I9 

General  aviiimarjr. 

tgfmwftj ^ 7.8818 

M 11. 38 

Ttaiife  fltrcnstli  per  aqnare  inch  of  original  section ponnda..    72,240 

BaMie  limit  per  aqnare  inch  of  original  aeotion        do....    85,000 

IhBfrtioo  per  inch  after  mpftore inch..    0.2600 

Hn^mb  per  inch  under  strain  at  elastic  limit do 001033 

ScdoetlQBindiaiDeteratpointofmptare do...,       .184 

Bc^octieB  in  area  after  mptore,  per  oentom  of  original  section 41.0 

Positin  of  rnptare 1"  fh>m  nech  obllqne 

Cbsrieier  of  broken  aorfhce doll,  aiiky 

naaptkmafiBchaeetiona "  86». ".  33,  ".19 

8.Ex.Sa ^15 
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TESTS  OF  IRON  AKD  STEEL. 


No.  827, 
Marks,  j|^fi 
Diameter,  "£64t. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. . 


TotaL 


PersqoArB 


erMQj 
inoL 


ComprM* 

•ionper 

ifion. 


SaooMsive 

oompPM- 

slonper 

inch. 


PemukiMnt 


SaoocMiTe 
permanoit 


Bemajrlci. 


PoundM. 

260 

1.250 

2,500 

8,750 

5.000 

6.250 

7,500 

8,750 

0.000 

0.250 

9.600 

0.750 

10.000 

10,260 

10.600 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

18.000 

13.250 

18,600 

18,750 

14.000 

14,250 

14,600 

14,750 

15^000 

1^500 

10,000 

16,600 

17,000 

17,600 

18,000 

18,500 

19.000 

19,600 

20,000 

20,870 


Powidf. 
1,000 
5^000 
10.000 
15,000 
20,000 
25,000 
80.000 
85,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
58,000 
64,000 
65,000 
56,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,480 


Inch, 
0. 
.000188 


.000438 
.000688 
.000707 
.000067 
.001138 
.001167 
.001200 
.001238 
.001287 
.001800 
.001338 
.001488 
.001633 
.002000 
.002467 
.003833 
.003807 
.004867 
.005667 
.007000 
.007800 
.008700 
.009800 
.011200 
.012867 
.018367 
.014838 
.015067 
.017167 
.018500 
.021000 
.024888 


.082000 


.041838 
.047167 
.054667 
.066883 
.080000 
.1167 


Ineh. 
0. 

.000188 
.000167 
.000188 
.000200 
.000134 


.000166 
.000034 
.000083 


.000034 


.000033 
.000100 
.000200 
.000367 
.000467 
.000866 
.000534 
.001000 
.001000 
.001133 
.000800 
.000900 
.001100 
.001400 
.001 167 
.001000 
.001466 
.001184 
.001200 
.001388 


.003667 


.004500 
.006884 

.007600 
.011166 
.014167 
.0367 


0. 
0. 
0. 
0. 
0. 
0. 


Jneh. 


Initial  UMd. 


.000067 


BlMtloUmit 


.001000 


Tensile  strength. 


ISS^:*?j::::::;::::::::::::::::::::::::::::::::;:::;:::::::::::::::^  'ifS 

Tensile  strength  per  sqosn  inch  of  originidseoiUon pounds..    81,480 

Elastio  limit  per  square  inch  of  original  section do —    42.000 

Elongation  per  incn  after  mptnre ioch..    0.1400 

Elongation  per  inch  nnder  strain  at  elastio  list do 001483 

Redaction  in  diameter  at  point  of  rupture do 074 

Redaction  in  area  after  mptnre,  per  centum  of  original  section .•       24.0 

PosiUonof  mptare - ''.8 ftom neck 

Character  of  broken  sorfhce granular  00  per  cent,  duU  silky  40  per  cent 

Elongation  of  inch  seotiona ".a*,  ^.11.  ".10 


TBSTS   OP  IKON  AND   STEEL. 


^i«,  ^S'o 


No.  828. 


^^oaai  aiTaa^  ^5  square  inch. 


-^PPUed  Jaadm. 


oil. 


2,  aoo 
^  ooa 

so    oo*» 
as,  <wo 

^^ 

St*  ooo 


Joooass 

000433 

orK>^t>9 
_  c»c»x  - 


Saoo«88ive 
eloogation 
perlnob. 


Inch, 
0. 

.000133 
.000134 
.000106 
.000107 
.000187 
.000166 
.000184 
.000033 
.000083 
.000034 
.000083 
.000033 
.000034 


.000038 
.000167 
.000167 
.000433 
.000500 
.000900 


.001266 
.000600 
.001184 


.001300 
.000867 
.001166 
.001034 
.001138 
.001167 
.001200 
.002666 
.00^867 
.003000 


.003400 
.004267 
.004838 
.005834 
.007333 
.000333 
.015000 


PermaneDt 

Mt. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000283 


.008700 


SaooeialTe 
permanent 

Mt. 


Inch, 


.000283 


.008467 


Bflonarks. 


Initial 


Elaatio  limit. 


Tensile  strengtl 
Load  at  time  of  1 


General  summarff. 


—I.  %nol&  of  orififlnal  section ponnd 

^/SS^\^^^^^  vS^'t*  ^f^^^J^S5irat.»Ia8tlo limit do. 

^£3^^^-^^- "-^ 
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TESTS   OF   IRON   AND   STEEL. 


Marks,  icT.^ 

Diameter,  ".663. 

Sectional  area,  .25  sqaare  inch. 


No.  829. 


per  inch. 

SocceaeiTe 
elongation 
per  Inch. 

Permanent 
set 

Sncceseive 

permanent 

set. 

Bemarks. 

ToUL 

Per  square 
Inch. 

Poundt. 

250 

1,250 

2,600 

8,750 

6,000 

6,260 

7,600 

8.760 

9.000 

9.850 

9.600 

9,750 

10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,600 

11,760 

12,000 

12,250 

12,600 

12.760 

18,000 

18.250 

18,600 

18,750 

14,000 

14,260 

14,600 

14,760 

16.000 

16,500 

16,000 

16,600 

17.000 

17,600 

18,000 

18,500 

19,000 

19.180 

17,700 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47.000 
48.000 
49.000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
87.000 
58,000 
69.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
76^720 

Iwsh. 
0. 

.000133 
.000267 
.000467 
.000688 
.000800 
.000067 
.001133 
.001233 
.001267 
.001300 
.001867 
.001433 
.001067 
,003733 
.005267 
.006400 
.007267 
.008400 
.009107 
.010400 
.011367 
.012967 
.018600 
.015000 
.016033 
.017533 
.010200 
.020000 
.022033 
.023667 
.035333 
.027167 
.031200 
.036333 
.042000 
.047067 
.055500 
.060000 
.060000 
'    .ll'K) 
.1638 

Inch. 
0. 

.000188 
.000134 
.000200 
.000166 
.000167 
.000107 
.000166 
.OOOUK) 
,000034 
.000033 
.000007 
.000066 
.000534 
.001766 
.001534 
.001133 
.000867 
.001183 
.000707 
. 001233 
.000967 
.001600 
.000633 
.001400 
.000933 
.001600 
.001667 
.001400 
.001433 
.001634 
.001666 
.001834 
.004083 
.005133 
.005667 
.005667 
.007833 
.010500 
.014000 
.0300 
.0438 

Jneh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 
ElBStlcllmit. 

TennUe  strenffth. 
Load  at  time  of  mptore. 

"".ooodii" 

.000133 

.000100 

.005567 

.006434 

.010967 

.006400 

General  tvmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    76,720 

Elastic  limit  per  sauare  inch  of  original  section do —    40,000 

Elongation  per  inoD  after  rnptare inch..    0.2267 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .001433 

Reduction  in  diameter  at  point  of  rupture do 133 

Seduction  in  area  after  rupture,  per  centum  of  original  seetion 41.9 

Position  of  rupture ".85  from  middle  of  stem 

Character  of  broken  siu^aoe • .' silky 

Elongation  of  Inch  aeetiona ".17.  ".96*.  ".16 


S  'Ca7Zl/07^^&^  JXz,'/^B 


J^%«^6»    «-^^.  ^^ 


t^^^^^tX^oyzjcrT.  tj'^e^>e^n^ruS' 


i7i'Gz2ig*Z& 


SEx36491 


■i 


S ' Co7zz^G7^3&^  ^t,'/^e^ 


J^^^<p  ^^^n>.t3jz 


t^c^t^jcXsLoyzjcrZ.  t^jp&ocJm^^rjS" 


cTkGzZiX'Ze' 


SEx36491 


-i 
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Tests  op  iron  akd  stegl. 


Marksi  li¥,o 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 


Ko.963. 


AppUed  loads. 

BnooesslTe 
p^^bch. 

PetmMient 
set. 

SnooesslTe 

Bemarks. 

ToUL 

Per  square 
lAoii. 

perinoh. 

*^«,t.    ' 

PmmdM. 
280 
1,260 
2^600 
8.760 
6.000 
6.250 
7.500 
8.750 
9,000 
0.250 
P500 
9.750 
10.000 
10.250 
10.500 
10,750 
11,000 
11.250 
11.500 
11,750 
12,000 
12,250 
12,600 
12,760 
18.000 
18,250 
18.600 
18,750 
14,000 
14.250 
14,500 
14,750 
16,000 
1^600 
16^000 
16^500 
17,000 
17,500 
18,000 
18,600 
19,000 
19,850 
17,000 

Pomult. 
1,000 
6.000 
10.000 
16,000 
20.000 
25.000 
80,000 
85,000 
86,000 
87,000 
88,000 
39.000 
40.000 
41,000 
42.000 
48.000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
68.000 
64,000 
65.000 
66.000 
67.000 
68.000 
60.000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76^000 
77,400 

ZnA. 
0. 

.000067 
.000967 
.000400 
.000600 
.000788 
.000988 
.001067 
.001100 
.001100 
.001188 
.001167 
.001288 
.001800 
.008167 
.004183 
.005867 
.006467 
.007483 
.008100 
.009500 
.010400 
.011088 
.012788 
.013988 
.016167 
.010667 
.018267 
.020000 
.021333 
.022833 
.024500 
.026667 
.030000 
.034000 
.039333 
.045667 
.056000 
.0633 
.0767 
.0083 
.1500 

InOL 
0. 

.000007 
.000200 
.000188 
.000200 
.000138 
.000200 
.000184 

a 

.000088 
.000084 

.000067 
.001867 
.000966 
!  001284 
.001100 
.000966 
.000667 
.001400 

oooooo 

;  001588 

.000800 

.001200 

.001234 

.001500 

.001600 

.001738 

.001888 

.001500 

.001667 

.002167 

.003388 

.004000 

.005388 

.006834 

.010883 

.0078 

.0134 

.0166 

.0567 

Ineh. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0.     . 

Ineh. 

Initial  load. 
Slaslio  limit 

Load  at  time  of  niptnre. 

.000088 

.000088 

. 

.004800 

.004767 

.010088 

.006888 

GeMTol  $ummary. 

Tensne  strength  per  square  inob  of  original  seoti on pounds..    77,400 

Elastic  limit  per  square  inch  of  original  secUon do....    41^ 

Elongation  per  inch  after  rupture , 5»f*-    Si*2W 

KlongaUon  per  inch  under  strain  at  elastic  limit ^o OOIWO 

Reduction  in  diameter  at  point  of  rupture • <»® '-^ 

Reduction  in  area  alter  rupture,  per  centum  of  original  section • -"•  •  ••-,-,•:,-•    -  •^f 

Position  of  rupture ".6  from  middle  of  stMi 

Character  of  broken  surliMe — ...- mV^"  ««ii»  "  A 

Elongatioikof  Inohseotioiia - "•»^'    ••^'    •" 


TESTS  Of  IfiOK  AKD  STEEL. 
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^^urks^  aToVm 


«T« 


liro.054. 


I>mmeter,  ^'^M. 

Sectional  area,  .25  sqaare  inch. 


Applied  loada. 


TotaL 


J.OOO 
6,000 
10,000 
X&.000 
2a  000 
2«,000 

ao.  <N>o 

BS,  000 
-•0.000 

-•1, 000 

-•^222 
.43,000 

4J^,  000 
•«a.  000 

S:SSS 
^222 

f,r,.  000 

r^5    CKJO 
r,T.  000 

&]^,  000 
50.  000 

«2-  **!^ 

or.,  tioo 
ft»,  000 

TO*  o**^ 

74,00^ 
-TO,  POO 


perinoh. 


JfUk. 

0. 

.000167 
.000883 
.OOOSOO 
.000067 


.001000 
.001167 
.001200 
.001267 
.001300 
.001867 
.001600 
.001838 
.005100 
.005038 
.007283 


•  010000 
.011888 
.  012167 

•  018788 
.015000 

•  016167 
.017400 
.019067 
.020783 
.022183 


.025600 
.027067 
.020167 


.044000 


.072667 

.0067 

.14«7 


SoooeMlTe 

olODgAtlOll 

perinoh. 


Intk, 
0. 

.000187 
.000106 
.000187 
.000187 
.000180 
.000187 
.000187 


.000087 
.000033 
.000087 
.000238 
.000338 
.003167 


.001300 
.001584 
.000580 
.000867 
.001833 
.000834 
.001588 
.001267 
.001187 
.001288 
.001687 
.001680 
.001400 
.001487 
.001900 
.001587 
.002100 
.004288 


.008000 
.008887 
.008188 
.018834 
.024063 
.0500 


Psmianeikt 

Mt. 


JfMdL 


.000100 
.000190 


.007087 


.011887 


SaooeMlyt 
permaiMnt 


Intk, 


.008787 


BamarlfB. 


IniUiaioiid. 


SlMtto  limit 


Tenifle  itrengtht 


Qetural  twnmani. 

^%^  .,^«fl.aaii«reiooh  of  original  seotioii pocmds..    78,000 

TMrftoJtewC^IJ^^getaohoforiglnlteotlon do...    WjOOO 

StestlfilliBit.  P^HPSter  TOptore inch..    0.2200 

»»*»***»^?2l42S5Sd««toiin  at  elaatlo  limit do 001387 

XlmC»ttoiDP«J^>^g^l^  point  of  n^        do 104 

^•^••^^^^SiSSSSfSrriiptiire.  per  oontimi  of  original  iwtion -  .       33.6 

lUdaelim»to«rjwj»JOTr      »'_';;  _^ «^ ".  85  ftom  middle  of  Btcm 

^^■*****^**JE^S^Ki"»arfiM5e grannlar  80  per  cent,  dull  illky  spot  20  per  cent 

£?"?^^is!JiftoSrs€iSKr. .™. .™ !.*^.i9,  19 
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TESTS  OP  IBON  AND  STEEL. 


Marks,  jH^c 

Diameter,  ."B6L 

Sectional  area,  J25  square  inch. 


TSo.  955. 


Applied  loud*. 

Vlgyttt^mfHMit 

SneoessiTe 
elongation 
per  inch. 

Pettnanent; 
aet. 

Saoeeaatre 

pennanent 

aet 

Bemarka. 

TotaL 

Peraqnare 

per  inch. 

Paunda. 

250 

1,250 

2.500 

8,750 

5000 

6,250 

7^600 

8,750 

9000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

1    11,250 

11,500 

11,750 

12,000 

12.250 

12.600 

12.750 

13,000 

13,250 

13,600 

13,750 

14.000 

14,250 

14; 500 

14.750 

15,000 

15.500 

16.000 

10,500 

17.000 

17,500 

18,000 

18,600 

18,020 

16,700 

Piwfiib. 
1,000 
^000 
10,000 
15,000 
20,000 
25,000 
80.000 
85.000 
86,000 
87,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
60,000 
61,000 
62,000 
68.000 
64.000 
66,000 
66.000 
67,000 
58.000 
69,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70.000 
72.000 
74.000 
76.680 

Ineh. 
0. 

.000167 
.000333 
.000500 
,000067 
.000838 
.001000 
.001107 
.001200 
.001233 
.001267 
.001833 
.001567 
.002267 
.003333 
.005067 
.006167 
.007167 
.008667 
.009400 
.010933 
.012000 
.018167 
.014000 
.015000 
.016667 
.018333 
.020000 
.021000 
.022733 
.024667 
.026167 
.028333 
.032500 
.037000 
.041067 
.049000 
.058333 
.070833 
.0900 
.1433 

Inch. 
0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000033 
.000033 
.000034 
.000066 

.'000700 
.001066 
.001784 
.001100 
.001000 
.001500 
.000783 
.001533 
.001067 
.001107 
.000833 
.001000 
.001667 
.001066 
.001667 
•001600 
.001183 
.001934 
.001500 
.002166 
.004167 
.004500 
.004667 
.007338 
.000883 
.012500 
.019167 
.0533 

Inch. 
0. 
.000033 

!000033 

.000067 
.000067 
.000100 
.000100 

0. 

.000038 
0. 
0. 

.000084 
0. 

i 

UtiallMid. 

Elaatiolimlt. 

■ 



.000267 

.6ooi67 



.006600 

.005888 





.011838 

.00S788 

Tenaile  atrength. 
Load  At  time  of  rnptare. 

General  tmmmarif. 

Tenaile  strength  per  aqnare  inch  of  original  section 1 pounds..    75,680 

EiaAtiolimitpersqaareinohof  oiiginiuseotion do 39,000 

Elongation  per  inon  after  mpcare inch..    0.2133 

Elongation  per  inch  under  strain  at  elastie  limit do 001S:{3 

Reduction  in  diameter  at  point  of  raptore do 154 

Kfduction  in  area  after  rupture,  per  oentom  of  orl^nalaeetlon 47.2 

Position  of  rupture • ".  62  ftom  neck ;  obllqae 

Character  of  broken  auifMse • silkv 

Elongation  of  inch  aecttona ".SS*.  "14.  ".12 


Marks,  S^7i 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


TESTS    OF    IRON   AND   STEEL. 

Tube  No.  32.-8''  Converted  Bifte. 
No.  974. 
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Applied  liMds. 

Elongation 
per  inch. 

SocoeaslTe 

Permanent 
set. 

SooceaaiTe 

Bemarka. 

ToteL 

Per«qiure 
faioh. 

2S0 
1.250 
2,500 
3.750 
5.000 
61250 
7.500 
8.750 
9.000 
91290 

FoundM, 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000. 
80,000 
85,000 
86.000 
87,000 
88.000 
80,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000. 
61,000 
63,000 
63,000 
64,000 
66,000 
56^000 
67,000 
68,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76^000 
78.000 

0. 

.000183 
.000333 
.000467 
.000638 
.000800 
.000907 
.001133 
.001133 
.001167 
.001200 
.001233 
.001267 
.001833 
.001000 
.003000 
.005200 
.006800 
.007067 
.008100 
.009667 
.010567 
.011900 
.012400 
.013567 
.014938 
.016483 
.017667 
.019000 
.020400 
.022267 
.023433 
.025267 
.028567 
.032833 
.038500 
.044000 
.060667 
.068838 
.070500 
.0867 
.1467 

Ineh. 

0. 

.0C0138 
.000200 
.000184 
.000166 
.000167 
.000167 
.000160 

0. 

.000034 
.000033 
.000033 
.000034 
.000066 
.000267 
.002000 
.001600 
.001100 
.000767 
.001033 
.001467 
.001000 
.001333 
.000500 
.001167 
.001366 
.001500 
.001234 
.001838 
.  001400 
.001867 
.001166 
.001884 
.003300 
.004266 
.005667 
.005500 
.000667 
.008166 
.011667 
.0162 
.0000 

JfUA. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slaatio  limit 

TenaOe  atrength. 
Load  at  time  of  mptore. 

1    asoo 

9,750 

1    10,000 

0. 

10.250 
141900 
10.750 
11,090 
11.250 
11,500 
11,750 
12,000 
1^250 

1 

.C04533 

.004533 

:";:;■.:;;;:  ::::::::::: 

12,500 
12,750 

.010067 

.005584 

13L00O 

U250 



13.500 

13,756 
i    14.000 

••..••. 

1    14.250 

.    14.500 

14,750 

'    15.000 

15,500 

16.000 
16,900 
17,000 
17,500 
18.000 
Ut500 
19.000 
liLSOO 
16;  300 

General  summary, 

fewrfilegraTUy 7.8540 

^rdoeaa 14.47 

Teoaileatrangth'peraqaarcinch  of  original  section poands..    78,000 

Elaatic  limit  per  square  Incli  of  original  section do  ...    41.000 

JBlongatlon  per  inch  after  rapture inch..    0.270U 

SkmfsSioo  per  inch  under  strain  at  elastic  Umit do...    .0J13:)3 

Rcdoetloo  in  diameter  at  point  of  niptare do 174 

RednetioB  in  area  after  nqptoie,  per  oentnm  of  original  aeotion 62.2 

PoaitioD  of  rapture ".6  from  middle  of  stem 

Cbanecerof  orokenanrfaoe ailky 

—  leflDdbaeotkiia M8,''.89»,".l7 
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TESTS  OF  IRON  AMD  STEEL. 


Marks,  Jifo 


No.  975. 


7   JlXf  U 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


ToUL 

PoTMoare 

PblNMit. 

P^nmdB 

280 

1.000 

1.250 

5,000 

S.SOO 

10,000 

a.7fio 

15,000 

8.000 

20,000 

6^250 

^^ooo 

7. 500 

80,000 

8,750 

85,000 

8,000 

80.000 

%280 

87,000 

8.500 

88,000 

8.750 

88.000 

10.008 

40,000 

10,250 

41,000 

10.500 

42,000 

10,750 

48,000 

It  000 

44,000 

11.280 

4^000 

11.500 

48,000 

11.750 

47.000 

12.000 

48.000 

12.250 

48,000 

12.500 

58.000 

12.750 

61.000 

IS.  000 

52.000 

18,250 

58.000 

18,000 

64.000 

18.750 

06.000 

14,000 

68,000 

14,250 

S7.000 

14,600 

88.000 

14,750 

68.000 

15,000 

88.000 

15,500 

82.000 

10^000 

84.000 

10^500 

88,000 

17.000 

88.000 

17,500 

70.000 

18,008 

72,000 

181600 

74,000 

18,000 

78,000 

181508 

78,001 

28.008 

88.800 

28.288 

88,808 

XloBnUon 
permoh. 


SuooeMlvv 
elongation 
per  Inch. 


PennuMnt 

•et 


SnooeeelTe 
permaneot 


.000267 


JndL 


IndL 


.021007 


.8787 


001088 


018807 


6«Mral 


TMMaeati«ttgtbperaqnM«iBeh«roficlnalMetka poods..     88.880 

Kbotle  limit  per  oonare  inch  of  otifiau  aeetka d» —     41.000 

BloBfatiOB  per  iDeh  after  rapture inck..      0.3387 

BlDnieatlonperincbnBderBtndnatelastleUaBU do 0012S7 

RedncUea  in  diasMter  at  point  of  raptore do 144 

Bedn€ti«niBak^afterraptnre,pereetttiimoforiciDalaeettim 44. « 

PeeitioKof  rvpiare ".  45  fhu  aiddla  of  sten 

Chanetcr  of  oroken  soilkoe.... aillQri  tnee  of  craanlar  netal near  elmiml<v«nce 

XfaBfatkBeriMkaaetteM .TT;. .T. •J8,''.8r,-J3 
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237 


Marks,  3^fi 
Sectional  area,  ^  square  inch. 


Ko.  9.76. 


Applied  JoAds. 


Tatml^ 


Xlongatlon 
perinoh. 


J,  ooo 
ffwOOO 
JO.  ooo 
30.  OOO 
fiO.  €>00 
20,  0€M> 
SO.  OOO 

ST.O<IO 

•^^'^ 

39.  OOO 
413,  OOO 

^222 

48LOOO 

*^^222 

**^222 
^^•222 

^^•222 
«*^222 
^^•222 
^^222 

BO.  OOO 

So- 952 


iwth. 


.000267 
.000438 


.000707 
.000083 

.OOllOO 
.O0U88 
.001107 
.001200 
.001287 
.001888 
.001807 
.001488 
.001700 


.006188 
.006700 


.007888 


.OlOOOO 
.011600 
.012000 
.OUI800 
.OU200 
.016588 
.017000 
.018167 
.020667 


•♦•222 

08,000 

^222 
«r2.ooo 

^♦•25S 

70.000 

»-222 
81.040 


ia,ioo 


.081167 
.035167 


.061667 


.0767 
.1000 
.1607 


SucoMslTe 
elongation 
per  mob. 


Inch. 


.000166 
.000167 
.000167 
.000166 
.000107 


.000067 
.000066 
.000084 


.000267 
.001267 
.000088 

.001238 
.00C567 


.001233 
.001167 


.000033 
.001000 
.001800 
.001000 
.001300 
.001838 
.001867 
.001267 
.001400 


.008200 
.004467 
.004000 
.004566 
.005267 


.0162 
.0233 
.0567 


Permanent 
set 


InOL 
0. 
Ol 
0. 
0. 
0. 
0. 
0. 
0. 


.002267 


.007100 


SnooeeeiTe 
peraanent 


Iwih. 


.WSSfft 


Initial 


Blastio  limit 


TenaUe  ttrength. 
Load  at  time  of  mptnre. 


Oenerdl  $uw^mary. 

^     ^M^^itrrmM^mtlivermqnMreinchotorif^nalBeetloA poancU..     81,040 

SSS&itSS?£r  •ou^re  Inch  of  originfi  section .V.do...     48^000 

^■'^.£Sr«2?tocfcait«rraptnre Inch..      0.2138 

^^52r  Sob  imder  strain  at  elastic  limit do 001438 

.,— ~™-*t£diminet»ratpointofniptnre do 114 

SSSSSnSiMSraftomiptore,  per  eentnm  of  original  section 3a  4 

vZSSnof  ravioTO ' "25fh>mneck 

rnH^jSt^atirokvn  mnfbM granular,  60  per  oentumi  sQky,  40  per  oentam 

SlSi^^ltSltiit  .ectloiia ".81*.  ".21.  "J2 
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TESTS   OF  IBON  AKD   STEEL. 


Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


Na  077. 


Appltod  loads. 

Elonntlon 
perinoh. 

SaooeMive 
elongation 
perinoh. 

Penne&ent 
set. 

Sacceesive 

permanent 

set. 

Remarks. 

TotaL 

Perioaare 

Powub. 

250 

1.250 

2,600 

8,750 

6.000 

6,250 

7.500 

8,750 

9,000 

9.250 

9.500 

9,750 

10.000 

10.250 

10.500 

10,750 

11.000 

11.250 

11,900 

11,750 

12,000 

12,250 

12.600 

12,760 

18.000 

13,250 

l.%60<i 

18.760 

14,000 

14.250 

14  600 

14,750 

15.000 

1^500 

16.000 

36^500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,500 

20,000 

20,210 

19,600 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
8^000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60.000 
61,000 
52.000 
63,000 
64.000 
55,000 
66.000 
67,000 
58,000 
69,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
80,840 

Inch. 
0. 

.000167 
.000383 
.000500 
.000667 
.000633 
.001000 
.001167 
.001167 
.001200 
.001233 
.001300 
.001367 
.001400 
.001438 
.001600 
.002900 
.004238 
.005400 
.006288 
.007483 
.008767 
.010167 
.010838 
.011833 
.012600 
.013767 
.015000 
.016333 
.017333 
.018667 
.020000 
.021333 
.024833 
.027600 
.031000 
.035000 
.039500 
.046667 
.053500 
.063000 
.076000 
.1067 
.1483 

Inch. 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 

0. 

.000033 
000033 
.000067 
.000067 
.000033 
.000038 
.000167 
.001300 
.001333 
.001167 
.000833 
.001200 
.001334 
.001400 
.000066 
.000500 
.001267 
.001107 
.001233 
.001333 
.001000 
.001334 
.001333 
.001333 
.003500 
.002667 
.003500 
.004000 
.004500 
.007167 
.006833 
.000500 
.013000 
.0307 
.0366 

Inch, 
0. 

.000083 
.000038 
.000038 
.000038 
.000033 
.000088 

Inch, 
0. 
.000033 

a 

0. 

a 

0. 
0. 
0. 

Initial  load. 
Elaatio  limit. 

...... ...... 

.000067 

.000034 

.002633 

.002566 

'".'008267** 

"Voosiii*" 

• 

••"• 

Tensile  strength. 
Load  at  time  of  mpture. 

General  summary, 

Speoiflo  grsTlty 7.8502 

Hardness 15.18 

80.840 
42.000 
0.1733 
001433 
.074 
24.6 


TensUe  strength  per  sqoare  inch  of  original  flection poonds.. 

Elsflticlimit  per  square  inch  of  original  section do 

Elongation  per  inch  after  mptnre inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Redaction  in  diameter  at  point  of  mptnre do.... 

Redaction  in  area  after  mptnre,  per  oentnm  of  original  section 

Position  of  mpUirs ".OSfhmineok 

Character  of  broken  snrfaoe ........granular,  radiating  from  a  dull  spot  at  ciicnmferenoe 

Elongation  of  Inoh  Motlona ".  26*,  ".16,  ".ij 
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Diameter,  ''.664. 
SectioTkal  area,  •26  sqaare  inch. 


No.  978. 


AppUedUmdm, 


knolls 


e^ooo 

x&,  ooo 

2S.  0€H> 

B&,  GOO 

44,  ooo 

45.  0<L»0 
40,  OOO 

41^^  OOO 
AS^OOO 

«*•  *^^ 

AS*  OOO 

e«^€>oo 
oo,  ooo 

«-*^  OoO 
©4,  ooo 

GO,  *>CH> 

*yO    OOO 
-TSS^OOO 

70,000 
TS^OOO 

S0.720 


i  TElnngaHon 


pwr 


tSMiOl 

moh. 


ilMft. 


rlnch. 


perl 


Inch, 


.000188 
.000188 


.000487 

.000184 

.000888 

..000106 

.000800 

.000187 

.000087 

.000187 

.001000 

.000033 

.001088 

.001087 

.000084 

.001100 

.000083 

.001100 

.0 

.001187 

.000067 

.001288 

.001800 

.000067 

.002407 

.001167 

.000033 

.004288 

.000833 

.004800 

.000867 

.006438 

.001633 

.007288 

.000800 

.008000 

1001787 

.008887 

.000667 

.010187 

.000500 

.011187 

.001000 

.012800 

.001438 

.018787 

.001167 

.010000 

.001283 

.016400 

.001400 

.017700 

.001300 

.018088 

.001233 

.020787 

.001834 

•  028867 

.002000 

.027000 

.003833 

.030500 

.003500 

.034687 

.004187 

.039867 

.005000 

.045333 

005666 

.052887 

.007334 

.001167 

.008500 

.074000 

.012833 

.1000 

.0200 

.1387 

.0367 

Pennaacnt 


Inch, 


.001800 


.007100 


SaooMslTe 
pennBoent 


Ineh. 


.001800 


TtomM'tH 


InitiiJloAd. 


ElMtk}  limit 


Tensile  strength. 
Load  At  time  of  niptare. 


GeMtal  mmmary, 

_..    -j,r  aonare  inch  of  original  seotion poonds..      80,720 

T«i>rfl»«^~5S2Sa^inchofori^iMliectian. do....     43.000 

^•'■^^^JP^^lLS^KiSfcSSer raptow  .Ttr. inch..      0.2100 

Klo»|C«tlanp«f  WJtar^t  point  of  roptope do 144 

jtodoettaoJn^JJ^S^TO^Kai^per  44.0 

Po«fctkmaf  r^J2g2^--  ,^^ce.-.- sility,  Interspwied  with  gnwiulw meUl 

ClMT»rt«r  oym>5«nj^J2JJ'     /» ^ '>.40*,  ".14,  ".00 
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TESTS  OF  IRON  AND  STBEL. 


No.  979, 
Marks,    ut^m 
DiametoTy  '^604. 
Sectional  area^  .25  sqaare  inch. 


AppUed 


Total. 


PoundM, 

250 

1.250 

2,500 

8,760 

5,000 

6^250 

7,500 

8,750 

0,000 

0.250 

0,600 

0,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,600 

12.750 

13.000 

18,250 

13,500 

13.750 

14,000 

14,250 

14.6U0 

14,760 

15.000 

1^800 

10,000 

10,500 

17,000 

17.500 

18.000 

18,600 

10,000 

10,500 

20,000 

20,600 

21,000 

21,600 

10,800 


inch. 


Pounds. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
80,000 
86,000 
80,000 
87,000 
88,000 
80,000 
40.000 
41,000 
42.000 
48.000 
44,000 
45.000 
40,000 
47.000 
48.000 
40.000 
60.000 
51,000 
52.000 

:3.ooo 

64.000 
65.000 
50,000 
67,000 
68,000 
60.000 
00.000 
82.000 
64.000 
66.000 
68.000 
70,000 
72.000 
74,000 
76.000 
78,000 
00.000 
82.000 
84,000 
86,000 


llongatioii 
perinoli. 


SnooeMlye 
eloDgatioii 
perinoh. 


PennaiiMift 


Inch. 
0. 
.000167 


.000488 


.U00788 


.001097 
.001100 
.001188 
.001188 
.001167 
.001200 
.001238 
.001267 
.001838 
.001867 
.001433 
.001467 
.001583 
.001000 


.008000 
.004767 
.006667 
.006767 
.008267 
.000038 
.010000 
.0U067 
.  012100 
.018138 
.014838 
.016500 
.020000 
.022167 
.026667 
.028067 
.035667 
.087600 
.041838 


.063738 
.064500 


.1188 


Inch. 
0. 

.000167 
.000188 
.000188 
.000167 
.000188 
.000167 
.000167 
.000088 


.000700 

.oonoo 

.000867 
.000000 

.001100 
.001500 


.001067 
.001088 
.001088 
.001200 
.002167 


.002167 


.001888 


.005000 
.007400 
.010767 
.0165 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.002200 


SaooeMiye 
pemuuieat 


Inch. 


Initiiaiood. 


XlMtioUiiit 


Teaaile  BtreiDgtli. 
Load  At  time  of  rapiara. 


General  iummatTf. 

Tensile  strengtb  per  aqaare  inch  of  oiiflBal  Motion pennds..       86,000 

ElMtle  limit  per  aqoAre  inch  of  oilginnl  Motion do 47.000 

Elonication  per  inob  after  rupture inch..       a  1033 

Elonieatlon  per  iuoh  under  strain  at  elaatlo  limit do 001688 

Kednotionin  diameter  at  point  of  rupture do .184 

Reduction  in  area afler  rapture,  per  oentnm  of  oBiginalseotion..... , 41.9 

Poeitlen  of  rupture ''.76fhmineck 

Charaetsr  of  broken  surfituse aUkj,  interspersed  with  grannlar  metal ;  surflftce  irrvKular 

Elongation  of  inch  sections ., ".86*,  ".12.  ".10 


Marks,  i^. 


TESTS   OP   IRON   AND   STEEL. 

Tube  No.  33.-8''  Converted  Bifle. 
Ko.  966. 


241 


BTiI 

Diameter,  ''.564. 

Sectaonal  area,  .25  square  inch. 


AppUed  loads. 


TotaL 


Persqiiare 
inch. 


Blonsation 
perlneh. 


SuooesaiTe 
elongation 
per  inch. 


Permanent 


SnooeMive 
peimanent 


Bemarks. 


Fnaadt. 
250 
l.»0 
2,500 
1.750 
5,000 
1,250 
7,500 
f.750 
ft,  000 
5,290 
5,900 
5.750 
15,000 
15,250 
10,600 
i  15.750 
'  11,050 
11,250 
11,950 
11,190 

iy,oeo 

12,255 
1^500 
12;  7M 
U^OOO 
11.250 
13.500 
13,790 

Hoeo 

14,250 
14,500 
14,750 
15,000 
15^500 
10.005 
16,500 
17,000 
17,500 
18,000 
18,500 
10,000 
10,500 
10,720 


Poundg. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
50,000 
85b  000 
50,000 
87,000 
88.000 
80^000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
5S.000 
65,000 
57,000 
58,000 
60,000 
00,000 
02,000 
04,000 
60^000 
68.000 
70,000 
72,000 

.  74,000 
70,000 
7g,000 
78^880 


Inch, 

0. 

.000133 
.000207 
.000433 
.OOOOOG 
.000707 


.001100 
.001188 
.001107 
.001200 
.001238 
.001207 
.001300 
.001338 
.001000 
.002538 
.004188 
.005667 
.000438 
.007567 
.008567 
.000800 
.010500 
.011633 
.012833 
.014500 
.015838 
.017067 
.018400 
.020000 
.021883 
.023000 


.040067 


.001667 
.073383 
.1000 
.1400 


Inch, 
0. 

.000138 
.000184 
.000166 
.000167 
.000167 
.000166 
.000107 
.000038 


.000038 
.000084 
.000033 


.000207 


.001600 
.001684 
.000766 
.001184 
.001000 
.0012S» 
.0007(A> 
.001133 
.001200 
.001667 
.001338 
.001234 
.001338 
.001600 
.001383 
.001667 


.003400 
.004838 
.005667 


.008834 
.011066 
.026667 
.0400 


Inch. 


Inch. 


Initial  load. 


Elaatio  limit. 


.002533 


.002500 


.007038 


.005400 


Tensile  strenKtb. 


General  summary, 

asSSTT!*^:::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::^  MfS 

Teudle  streagtii  per  square  inch  of  origtaal  section pounds..     78,880 

Elastic  limit  per  square  inch  of  originBTseotion do  ...     42,000 

Ekmcatioii  per  Incn  after  mptore inch..     0.2167 

Elongation  per  inch  under  strain  at  elastic  limit do 001833 

BeducHon  in  diameter  at  point  of  rupture do 144 

Seduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture v ".76  from  neck ;  oblique 

Character  of  broken  anrfhoe silky 

EloogaOon  of  inch  sections ".88%  ".16,  ".11 

8.  Ex.  36 ^16 
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TESTS   OF   IRON  AND   STEEL. 


No.  967. 

Marks,  b®S"o 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loud*. 

Eloncatlon 
per  Inch. 

SocceMiv^e 
elooKation 
per  inch. 

Permanent 
set. 

SoceeadTe 

permanent 

set. 

Benarka. 

Total. 

Per  sqiure 

Povnda, 

250 

1,250 

2.500 

8,760 

5,000 

6,260 

7.500 

8,760 

9.000 

0,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11.260 

11,500 

11,750 

12,000 

12,250 

12,600 

12.760 

13.000 

13.260 

18.500 

18.760 

14,000 

14,250 

14,500 

14.750 

1^000 

15,600 

16,000 

16^500 

17,000 

17,600 

18,000 

18,500 

19,000 

19,600 

19.710 

16^800 

PMcmf«. 
1,000 
S.000 
10.000 
15.000 
20.000 
25.000 
80,000 
85,000 
86.000 
87,000 
88.000 
39,000 
40.000 
41,000 
42,000 
48,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
62.000 
53,000 
64.000 
65,000 
66.000 
67.000 
68,000 
60.000 
60.000 
62.000 
64.000 
66,000 
68.000 
70,000 
72.000 
74.000 
76.tM)0 
78.000 
78.840 

Inch, 
0. 

.000067 
.000233 
.000400 
.000538 
.000700 
.000867 
.001000 
.001000 
.001083 
.OOUCO 
.001133 
.001200 
.001267 
.001367 
•003267 
.004838 
.005767 
.006933 
.007633 
.008733 
.009967 
.011033 
. 011667 
.013000 
.014000 
.015500 
.017067 
.  018767 
.010933 
.021338 
.022667 
.024333 
.027667 
.031667 
.036J00 
.041500 
.047338 
.054000 
.064000 
.0867 
.1067 
.1467 

Inch. 

0. 

.000067 
.000166 
.000167 
.000133 
.000167 
.000167 
.000133 

0. 

.000033 
.000067 
.000033 
.000067 
.000067 
.000100 
.001900 
.001566 
.000934 
.001166 
.000700 
.001100 
.001234 
.001066 
.000634 
.001338 
.001000 
.001500 
.001567 
.001700 
.001166 
.001100 
.001334 
.001660 
.003334 
.004000 
.004833 
.005000 
.005833 
.006667 
.010000 
.0227 
.0200 
.0400 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
SlaaUo  limit 



.000033 

.000038 

.004133 

.004100 

Tensile  etrength. 
Load  at  time  of  mptore. 

.009067 

.004984 



General  summary . 

Tensile  strenjsthpersquare  inch  of  original  section poands..      78.8t0 

Elastic  limit  per  square  inch  of  original  section \do. ..      41.000 

Elongation  per  incn  nfter  mptnre inch..      0.2400 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001267 

Beductioo  in  diameter  at  point  of  mptnre do...         .184 

Rednctioninareaaftermptore.  per  centom  of  original  aeotion 54.6 

'Position  of  mptnni at  middle  of  stem 

Character  of  broken  surface ,.  aflk^- 

Elongation  of  inoh  sections ".16;  ".44*.  ".12 


TESTS  OP  lEON  AND   STEEL. 
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Diameter,  "Mi. 

Sectional  area,  J25  square  inch. 


No.  958. 


j    Avpliedloadt. 

per  Inch. 

SuooemiTe 
elongation 
per  inch. 

Permanent 
set. 

SnceeeaiTe 

peimanent 

•et 

Semarks. 

1  Toid. 

1 

^fSsr 

1     ^ 

1,250 

FimndM. 
1,000 
5,000 

10.000 
15,000 
20,000 
85.000 
30,000 
35.000 
30.000 
^.000 
38^000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46^000 
47.000 
48.000 
49,000 
50.000 
51,000 
52.000 
53.000 
54.000 
55.000 
56.000 
57.000 
58.000 
60.000 
60.000 
62.000 
04,000 
08.000 
08,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80.000 
80,240 

IndL 

a 

.000100 
.000207 
.000433 
.000507 
.000733 
.000900 
.001067 
.001100 
.001133 
.001107 
.001200 
.0012^ 
.O0il4O0 
.001867 
.003133 
.004407 
.005600 
.000333 
.007133 
.008467 
.009407 

.  oiotoo 

.010933 
.012207 
.013500 
.014067 
.015700 
.017007 
.018500 
.020000 
.021533 
.023033 
.026300 

!033600 

.039000 

.044107 

.050000 

.058233 

.008333 

.0900 

.1200 

.1607 

Inch. 

a 

.000100 
.000167 
.000160 
.000184 
.000160 
.000107 
.000107 
.000033 
.000033 
.000034 
.000038 
.000033 
.000107 
.000407 
.001266 
.001334 
.001133 
.000733 

rooosoo 

.001334 

.001000 

.000933 

.000533 

.001834 

.001233 

.001167 

.001033 

.001807 

.001438 

.001500 

.001538 

.001500 

.003207 

.003033 

.004207 

.005400 

.005107 

.003833 

.008238 

.010100 

.021667 

.0300 

.0367 

IneK. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

a 

IndL 
0. 

Initial  load. 
Bla«ticlimit. 

Tensile  strength. 
Load  at  time  of  mptnre. 

>  xm 

1    S.7S0 

'    M60 

1    4.81 

1    7,SN 

i^nft 

1  s^m 

i    I.2N 

1    ^M 

'    Ills* 

.000033 

.000088 

•  14.W 



Ifl,1» 

IIM 

as* 

.004033 

.004000 

'  viT» 

1  12.W 

1  I3,3S0 

U5M 

.008500 

.004407 

1  UM 

1^251 

'  nm 

1X1» 

liW 

li,S5» 

1  li«B 

1  liTai 

liW 

i3^» 

l^M 

I  MkW 

17,100 

1  17,i40 

UM69 

1^5» 

U.M 

,*■'■* 

UlStt 

».•• 

K.OM 



l^M 

General  summary. 

JoHOeitmiKth  per  square  inch  of  original  section noanda  80  240 

g^itper^pare  inch  of  original  section ...l^do.::  JS.wX 

^KnxitiflB  per  iBch  alter  mptare inch  o  9^7 

^JPtiflo  per  inch  nnder  strain  at  ehietioUmit .—jncn..  u.^w 

jri»2??»*«~*«f«p«*»*o'""pt«" :::;:::::::;:::::  ."do iXi 

g2£"^™ '■^■Aerrxiptare,  per  centom  of  original  section 497 

2«8ttiaB  of  inch  sections liy-V.V.™V/.V/>".84*  "ib/'.l^ 
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TESTS   OF  IBOX  AND   STEEU 


Marks,  ^^  J" 


No.  969. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


AppUed 


ToUL 


Pertqiuure 
inch. 


per 


Saoc60sive 
elonntion 
perlnch. 


Permanent 
aet. 


SnooeMlTe 
permanenl 


Pounds. 

250 

1.250 

2.500 

3.760 

6^000 

8.250 

7,500 

8.750 

9.000 

0,250 

0.600 

0.750 

10.000 

10.260 

10.600 

10,750 

11,000 

11, 2(0 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,  OOP 

13.250 

13,500 

13.750 

14,000 

14,260 

14,500 

14,750 

15.000 

15.500 

10,000 

18.500 

17,000 

17,600 

18,000 

18,600 

19,000 

19,600 

20,000 

20,500 

21,000 

21,500 

22,000 

22,150 


POttfMlff. 

1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
36,000 
'  87,000 
88,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74.000 
76.000 
78.000 
80.000 
82.000 
84.000 
88,000 
88,000 
88,600 


JndL 


.000183 
.000388 


.000633 
.000767 
.000933 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001867 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001867 
.006367 
.006933 
.007938 
.008733 
.010167 
.011267 
.012900 
.014267 
.016633 
.019738 


.025067 

.028667 

.032000 

.036000 

.040400" 

.045667 


.082000 
.0767 
.1067 
.1367 


IneJL 
0. 

.000138 
.000200 
.000187 
.000133 
.000134 
.000166 
.000167 


.000034 
.000033 
.000088 
.000084 


.000038 
.000034 


.000033 
.000084 
.000088 


.000088 
.000088 
.000034 
.000200 
.003500 


.001000 
.000800 
.001434 
.001100 
.001638 
.001367 
.002368 
.003100 
.002800 
.002734 


.004000 

.004400 

.005267 

.007333 

.009000 

.0147 

.0300 

.0300 


Inek, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inek. 


InitfaaioM. 


.000088 


.000088 


lOatttcUmlt. 


Tensile  ttrengfli. 


Oentral  Bumwutry, 

Specific  gnvity 7.8574 

Hardness 17.17 

Tensile  strenKth  per  sqaare  inch  of  original  section pounds..      88»000 

Elastic  limit  per  square  inch  of  original  section do....      68,000 

£Iongat4on  per  incn  after  rupture inch..      a2087 

Elongation  per  inch  under  strain  at  elastic  limit do 001067 

Redaction  in  diameter  at  point  of  rupture do 184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  rupture l"fhnnneok 

Charsoterof  broken  snrflioe silky  t  with  traces  of  granular  metal 

Elongation  of  inch  sections .^.83*,''.1|,^U 


TESTS   OF   IBON   AND   STEEL. 
No.  960. 
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Diameter^  '^£64. 

Sectional  area,  .25  square  inch. 


AppUedUmdm. 


TataL 


inctb. 


J.OOO 

0,000 

XO.tfOO 

1S.OOO 

SO^OOO 

aa.  ooo 
^zs^ooo 

♦T.ooo 

*i-?22 

M-SK2 
s*-222 

0^222 
57.  ooo 

58,  ooo 
50.000 

aolocK> 
02!  ooo 

^•222 

eo.  ooo 
mloou 

^•222 

72,000 

''^♦•222 

TO;  ooo 

'^«^222 

90.000 


Elongation 


per 


tgatios 
Inoh. 


.000687 


.001088 
.001187 
.001288 
.001267 
.001800 
.001867 
.001400 


.007883 


.010267 
.010600 
.011488 
.012800 
.018600 
.014667 
.016800 
.018088 
.010167 
.020400 


.08700l> 
.081867 
.036888 
.041167 
.047600 


.076888 

.1000 

.1688 


Baoceuiye 
elongation 
perlnoh. 


Ineh, 


.000166 
.000167 
.000167 
.600188 
.600167 
.000166 
.000184 
.000066 
.000084 


.000083 

.002207 


PermaoMnt 


0. 
0. 
0. 

a 

0. 
0. 
0 
0. 
0. 


.001166  I 

.001167 

.001267 

.000838 

.600838 

.001067 

.001100 

.001067 

.002138 

.001283 

.001184 

.001288 

.001600 


.008288 
.008467 
.003966 
.005884 
.006888 
.007600 
.010888 
.010500 
.024167 
.0538 


.008288 


Snocetdre 

permanent 

•et 


Inek, 


.008288 


Bemnrke. 


InltliabMd. 


SlMtlo  limit. 


Tensile  atrength. 
Load  at  time  of  rnptnre. 


General  eummary. 

^,^1,  -p^T  ■qnaaro  Ind*  of  original  section ponnds.. 

^^^Tz.  1^— Avwiaehoforiginsuseetlon do — 


^^*£rL3."3^™'iS^.. tach 

5~**S!2 IS SSlitiiidor strain  at daatie limit do.... 

iS£5lSS?ffdSiM»t«r  at  point  of  rnptnre do... 

2!2!^2S2S««to«Tiiptare,  per  oentom  of  original  section 

vS^S^SZim^T^ " • ".75  fhim  middle  of  stem 

r-enwio  v»  ^  iT-^-^^g^^gortii^ot graaolar,  60  per  centum ;  silky,  60percentnm 


81,660 
45.000 
0.2267 
001400 
.114 
86.4 


CbAsveier  oif 


oftiBehMC4iona. 


,  00  per  o 
".27*,  ".a 


.26,  ".16 
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TESTS  OF  IRON  AND   STEEL. 


MarkSy  HTfH 

Diameter,  "ML 

Sectional  area,  J26  sqaare  inch. 


No.  96L 


Elongation 
per  mob. 

BaeoeeslTe 
elongntion 
perlttoh. 

set. 

SaecessiTe 

permsnent 

set. 

RemarVs. 

ToUL 

Per  square 
inoh. 

PoundM, 
250 
1,*266 
2,600 
3,750 
6,000 
6,250 
7,500 
8,750 
10.000 
10,250 
10,500 
10,760 
11  000 
11.250 
11.600 
11.750 
12.000 
12,250 
12,600 
12.750 
13,000 
13,250 
13.600 
13.750 
14,000 
14.250 
14.600 
14.750 
15,000 
15,600 
16.000 
16.500 
17.000 
17.600 
18,000 
18.600 
19,000 
19,500 
20,000 
20,160 

POttfMlff. 

1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35.000 
40.000 
41,000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
65,000 
66.000 
67.000 
68.000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
80,640 

IndL 
0. 

.000133 
.000300 
.000467 
.000638 
.000800 
.000967 
.001133 
.001300 
.001333 
.001367 
.001400 
.002267 
.004000 
.005600 
.006833 
.007800 
.0OK833 
.000933 
.010700 
.011600 
.  012667 
.014000 
.015133 
.016600 
.018000 
.019000 
.020067 
.021833 
.024600 
.028000 
.032000 
.036667 
.041167 
.047000 
.053667 
.063333 
.075000 
.1000 
.1333 

Inek, 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
-.000167 
.000033 
.000034 
.000033 
.000607 
.001733 
.001500 
.001333 
.000967 
.001033 
.001100 
.000767 
.000900 
.001067 
.001333 
.001133 
.001467 
.001400 
.001000 
.001067 
.001766 
.002767 
.003400 
.004000 
.004667 
.004500 
.005833 
.006667 
.009666 
.011667 
.0260 
.0333 

Ineh. 
Oi 
0. 
Oi 
0. 

.000033 

•000067 
.000067 
•  000067 

Inek, 
Oi 

Initial  load. 
Elaatiolimiti 

Tensile  strength. 

Ol 
.000084 

0. 
Ol 

.002467 

.002400 

............ 

.008067 

.006600 

■ 

' 



" 





Gtneral  iummary, 

TensQe  strength  per  square  inch  of  original  section pounds..     80,640 

Elasticlimit  per  square  inch  of  original  section do....      43,000 

Elongation  per  incn  after  mptnre inch..      0.1833 

Elongation  per  inch  onder  strain  at  elastic  limit .^ do 001400 

Reduction  in  diameter  at  point  of  mptnre do 124 

KednctioL  in  area  after  raptore,  per  centum  of  original  seotioa 39.2 

Position  of  mptnre w. ".46  from  neck 

Charaoterof  broken  suHaoe silky,  interspersed  with  granular  metal 

Elongation  of  inch  sections ''.86*,  ".11,  ".00 


Marks,    «^- 


TESTS   OF    IRON   AND   STEEL. 

Tube  No.  34—8''  Converted  Rifle. 
No.  980. 
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BTi  £ 

Diameter,  '^564. 

/Sectional  area,  J25  sqaare  inch. 


/      Applimd  loads. 

Eloogation 
periDoh. 

SacoesiilTe 

elosRation 

per  inch. 

Permanent 

SocoeMive 
permanent 

Mt. 

Remarkt. 

j  Totio.  I^-L^ar* 

1  So                  fi.000 

2!^          10,000 

Imeh, 
0. 

.000067 
.000207 
.000433 
.000600 
.000767 
.000933 
.001100 
.001138 
.001183 
.001107 
.001233 
.001400 
.002107 
.008267 
.004600 
.005933 
.006033 
.008033 
.008033 
.010600 
.011633 
.013600 
.016338 
.016500 
.017600 
.019000 
.020333 
.022433 
.024000 
.026100 
.027667 
.031000 
.036000 
.041167 
.048167 
.057000 
.069667 
.0900 
.1607 

Inch, 

0. 

.000067 
.000200 
.000106 
.000167 
.000167 
.000166 
.000167 
.000033 

0. 

.000034 
.000066 
.000167 
.000767 
.001100 
.U01833 
.001333 
.001000 
.001100 
.000900 
.001667 
.001033 
.001967 
.001733 
.001167 
.001000 
.001500 
.001838 
.002100 
.001667 
.002100 
.001507 
.003338 
.006000 
.005167 
.007000 
.008838 
.012667 
.020883 
.0067 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000038 

Inch. 
0. 

Initial  load. 
Blaaticllmtt 

Tenaile  strength. 
Load  at  time  of  rapture. 

3,  750 
S,0OO 
«.250 
7,60O 
8,750 
9.000 
%2SO 

20,000 

26,000 
80,000 
86,000 
80.000 
87.000 
88,000 
80.000 
40,000 
41,000 
42.000 
43,000 
44.000 
46.000 
40.000 
47.000 
48.000 
49.000 
60.000. 
61.000 
62.000 
63.000 
64.000 
65.000 
•LM  Ann 

'".*006038** 

8^750 
10.000 

.000188 

.000100 

'    10.250 

10.500 

i  J?'S2- 

1    11,000 
1X250 
11.500 
11,750 
12.000 
12:250 
12.600 
l»  7SO 

.006400 

.006267 

.011700 

.006800 

ie,600     I         2;JJJ 

. 

\  \i^  1      ^^mS 

\    18,4«0 

\  i«.aoo 

■                  '~w  - 

1 

General  Bumnuiry, 

5SS2f««~"*!^::::::::::;v;;;..v/;;;/;;;;""/-."  'iU 

TA^SBstrenKtli  per  sqnare  Inch  of  original  eeotlon pounds..      78,880 

eSbUo  Umit  per  aqaare  inch  of  original  section do...      89j000 

KSmtion  t>or  inch  aftw  mptme inch..     0.2807 

EjSSSttSn  per  inch  under  steiin  at  elastic  limit do 001288 

B/edoction  In  diameter  at  point  of  mptnre..... do....         .144 

Reduction  in  •«•  after  rupture,  per  centuni of  original  section ;.        44.6 

Position  of  rnptnre....^ ".96fcomneck 

CharaetAr  of  Dit>keo  suHhoe silky 

vii»ca»i«r  w*  y»w— *—     ^ ..,..,,.„ ".89*    ".181  ".14 
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TESTS  OF  IBON  AND  STEEL. 


No.  981. 

Marks,  B«S"o 

Diameter,  ".663. 

Sectional  area,  .26  aqaare  inch. 


AppltodloAdk 

per^ioh. 

SaooMol^e 

PenuB«nt 
set 

SaooMtfTe 

parmaiifliit 

set 

^ 

Total. 

PeriqaAre 

250' 
1,280 
2,600 
8.750 
8,000 
0,260 
7,600 
8.750 
9.000 
9,250 
9.500 
9.760 
10,000 
10,250 
10,600 
10,750 
11.000 
11.250 
11.500 
11.750 
12.000 
12,250 
12,500 
12,750 
18,000 
18,250 
18.^00 
18,750 
14,000 
14.250 
14.600 
14,750 
16,000 
16,500 
10.000 
16,600 
17,000 
17,600 
18.000 
18,600 
19,000 
19,600 
19,710 
17,400 

1,000 
6,000 
10k  000 
15,000 
90,000 
25,000 
80.000 
86,000 
86,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44.000 
46.000 
46,000 
47.000 
48.000 
49,000 
50.000 
61,000 
62,000 
53,000 
54,000 
65.000 
66,000 
57.000 
68,000 
59.000 
60.000 
62,000 
04,000 
66.000 
68.000 
70,000 
72.000 
74.000 
70.000 
78.000 
78,840 

Inch. 
0. 

.000067 
.000288 
.000400 
•000567 
.000700 
.000867 
.001038 
.001038 
.001007 
.001100 
.001138 
.001200 
.001267 
.001867 
.001900 
.003500 
.005400 
.006233 
.006867 
.008187 
.009407 
.010567 
.011888 
.012267 
.013207 
.  014767 
.015938 
.017467 
.018567 
.020000 
.021500 
.023000 
.026333 
.029067 
.035383 
.039838 
.045667 
.053167 
.061167 
.075000 
.1000 
.1867 

InOL 
0. 

.000067 
.000166 
.000107 
.000167 
.000133 
.000167 
.000166 
.0 

.000084 
.000033 
.000038 
.000007 
.000087 
.000100 
.000538 
.002600 
.001900 
.000838 
.000684 
.001800 
.001800 
.001100 
.000706 
.000084 

!  001000 

.001500 
.001166 
.001534 
.001100 
.001433 
.001500 
.001500 
.003333 
.003834 
.005666 
.004600 
.005884 
.007500 
.008000 

.0250 
.0307 

Znek. 
0. 
-nOOOOOB 

1^000088 

1^000088 

0. 

.000088 
Oi 
0. 
0. 
0. 
0. 
0. 

Ldtiiaioiid. 

ElMlicUlBll 

LiMd  at  tlBiA  of  rapture. 

0. 

.000088 

.000707 

.008707 

.008067 

.004900 

General  eummarjf. 

Tetiaile itrength per  aqnareinohof  orlsiiiBlseetlon ponndi..     78.840 

XlMtic  limit  per  sqiiAre  inch  of  orlginftl  seotlon • do —     41,000 

Xlongatioii  per  iaoD  after  mptare. inch..     0.2100 

Xloogetion  per  inch  under  Btrain  et  elMtlo  limit do 001267 

Beduotion  in  dimneter  at  point  of  rapture do 143 

Bednotlon  in  area  after  nxptore,  per  oentam  of  original  aecticm 44. 6 

Position  of -raptare '.62  from  middle  of  stem 

Cbanoterof  DTOkeneorfiMe •• silky 

Mongation  of  ineh  seotiona ^ ".26,  ".27*. 'MO 
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"'oma  area,  Ji5  square  inch. 


iMkni 
moh. 


€M)oeoo 

<KM>707 

acaoss 


Siioo6MHro 

elongation 

perlnob. 


0. 

.0001S3 
•  OOOIM 
.OOOIM 
.000187 
.000167 
.OOOIW 
.000107 


.000033 


.000088 

.000787 
.004183 
.000884 

.001400 
.000683 
.000087 
.000800 
.001500 
.001000 
.001888 
.000838 
.001887 
.001388 
.001887 
.001287 
.001883 
.002388 
.002000 
.001800 
.002284 
.004883 
.005233 
.000034 
.007788 
.010000 
.0117 


Pommont 


JfidL 


•  OOOO.'tS 
.000033 


.000100 


.007188 


.012707 


pennaaont 


Initialloiid. 


ElMtlo  limit. 


Tensile  ttrangih. 
Load  at  time  of  rapture. 


G^ntral  tiimmary. 

_^  iTioU  o^  ?^<jf*^»*^0" ponnda..     75,180 

«Vto.V^«^^?^ta^  origin  J  ••ction !T.do....     401000 

^S^^^^St\S^^^'TijS^ofraptaw.....  do 154 

^K5^^T:r^^»^*^^^     ^V-TT. ".OS  from  middle  of  .tem 
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TESTS   OF   IRON  AND  STEEL. 


Marks,  MTt*i 


No.  983. 


Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 


AppUedloMls. 

Eloniration 

III 

■et. 

SnooMciTe 
pennaoent 

aet. 

Bematka. 

TotaL 

Per  square 
inch. 

per&oh. 

Pounds. 

250 

1,250 

2,500 

8.760 

5,000 

6.250 

7.500 

8,750 

9,000 

9,250 

0.500 

9,760 

10,000 

10,260 

10,500 

10,750 

11,000 

11.250 

11,600 

11.750 

12.000 

12,250 

12,500 

12,750 

JPoundM, 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
80,000 
85.000 
80.000 
87.000 
38.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
.'iO.OOO 
51,000 
62,000 
53,000 
54,000 
55,000 
66,000 
67.  IKK) 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
70.480 

Inek, 
0. 

.000100 
.000267 
.000400 
.000667 
.000733 
.000900 
.001067 
.001100 
.  001133 
.001187 
.001200 
.001200 
.001288 
.001267 
.001300 
.001600 
.002088 
.003133 
.004667 
.00S667 
.007067 
.008307 
.008007 
.  010100 
.011167 
.012667 
.014000 
.015667 
.010938 
.017967 
.019033 
.021300 
.024000 
.027888 
.031888 
.036838 
.042000 
.048338 
.066667 
.008007 
.0900 
.1400 

Inch, 

a 

.000100 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000038 
.000088 
.000084 
.000038 
0. 

.000033 
.000034 
.000038 
.000200 
.000538 
.001100 
.001534 
.001000 
.001400 
.001800 
.000600 
.001138 
.001067 
.001500 
.00138» 
.001667 
.001266 
.001034 
.001066 
.002267 
.002700 
.003338 
.004000 
.005000 
.005007 
.000833 
.008334 
.012000 
.021833 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatie  limit. 

• 

0. 

.000600 

.000600 

.006000 

.006000 

13,000 

'     13. 25() 

'     13,500 

1    13, 750 

14,000 

14.250 
14,500 
14.750 
15,000 
16,500 
16,000 
10,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19.600 
19.670 

■■*"■* 

.0500 

General  Bummar^i. 


Speoiflo  fcravity  . 
Hardneas 


16.20 

Tensile  atrength  per  square  inch  of  origlnsl  section pounds..      70,480 

Slaaticlimit  per  square  inch  of  original  section do 43,000 

Elongation  per incn after  mptore inch..      0.2287 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Beduclion  in  diameter  at  point  of  rupture do 134 

Beductlon  in  area  after  mpinre,  per  centum  of  original  section 41. 9 

Poaition  of  mptore ".68fhmineck 

Character  of  broken  aurfaoe cranular,  40  per  centum ;  aillnr,  60  per  centum 

« ^--lofinohiWJtitflia 7. f. .TTT;.  ".85*,'M8,".15 
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Marks,  h'ITo 

TX» A M»   m 


Ko.  984. 


Diameter,  ''.664. 

Sectional  area,  .26  sqaare  inch. 


AppUedloMls. 

Elongation 
per  Inch. 

SacceMlve 
per  inob. 

set 

SnecessiTe 
set 

BenuffkB. 

ToUL 

Per  square 
ineh. 

PowMlf. 

250 

1.250 

2.500 

3.750 

8,000 

8.260 

7.500 

8,750 

3.000 

0.256 

0,500 

0,750 

10.000 

10.250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

12.000 

12.250 

12,500 

12,750 

13,000 

18.250 

13.500 

13.750 

14,000 

14.230 

14,500 

14.750 

16,000 

15^500 

18^000 

10,500 

17,008 

17,500 

18^000 

18.500 

10^000 

19,150 

li,700 

Founds. 
1.000 
5.000 
10,000 
16.000 
20.000 
26,000 
80,000 
85,000 
88,000 
87,000 
38.000 
39.000 
40.000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
61.000 
62.000 
63.000 
64,000 
66.000 
58,000 
67.000 
68.000 
69.000 
80,000 
82,000 
84,000 
68,000 
88,000 
70,000 
72,000 
74,000 
78.000 
78,800 

Inch. 

0. 

.000067 
.000200 
.000338 
.000487 
.000838 
.000800 
.000967 
.001000 
.001033 
.001038 
.001087 
.001100 
.001167 
.002467 
.004787 
.005838 
.006767 
.006383 
.009000 
.010133 
.011300 
.012738 
.013538 
.014667 
.015633 
.017367 
.018600 
.020333 
.021833 
.023500 

.027000 

.031438 

.035687 

.041187 

.046687 

.055000 

.066667 

.0767 

.U33 

.1883 

Inch. 

0. 

.000067 
.000138 
.000138 
.000134 
.000168 
.000167 
.000167 
.000038 
.000038 

0. 

.000084 
000088 
.000067 
.001300 
.002800 
.001068 
.000934 
.001568 
.000667 
.001133 
.001167 
.001433 
.000800 
.001134 
.000968 
.001734 
.001233 
.001738 
.001500 
.001687 
.001883 
.001667 
.004433 
.004234 
.005500 
.005500 
.008383 
.011667 
.010083 
.0368 
.0500 

Inek. 

0. 
0. 
0. 
0. 
0. 
Ol 
0. 
0. 

Indi. 

.0 

Initislloiid. 
Elsstio  limit. 

LoMl  St  time  of  rapture. 

0. 

.005288 

.005288 

.010883 

.005800 



General  eummary. 

Tensile  strength  per  square  Incli  of  origlnsl  section poandB..      78,800 

Xiastie  limit  per  saoare  inch  of  original  section do....     41,000 

JOongation  per  inon  aftermptare inch..      0.2600 

JEloojeation  per  inch  under  strain  at  elastic  limit do 001167 

Sedoetion  in  diameter  at  point  of  rnptore do 164 

Seduction  in  are*  after  rnptore.  per  centum  of  original  aeotion 49.7 

Peaiiion  of  rnptore 'M  from  middle  of  stem 

CharaoterofbrokeosarDMe silky 

~'  lofliMhiOotlooa ".17,".46»,".18 
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TESTS  OF  IRON  AND  STEEL. 


Marks,  ^J^M 


Ko.  985. 


Diameter,  ".66L 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

SnocMsive 
per  Inch. 

Permuiait 
set 

SneoessiTe 

pennsoent 

set. 

BsuMte 

ToUl. 

Pertqiuure 

perlnoh. 

Poundt, 

250 

1,250 

2.500 

8,750 

6,000 

6.260 

7,500 

8.750 

9,000 

9.250 

9.500 

9,750 

10.00t 

10.850 

10.600 

10,750 

11,000 

11«250 

11,500 

11,750 

12,000 

12,250 

12,600 

12.750 

18,000 

13,250 

18,600 

18,760 

14.000 

14,260 

14.500 

14.750 

15.000 

15.600 

16.000' 

16.500 

17,000 

17.600 

18.000 

18,600 

19.000 

19,600 

19,700 

17,600 

Poundt. 
1.000 
5,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49.000 
50.000 
61.000 
52.000 
63.000 
64,000 
55,000 
58,000 
57,000 
58.000 
50.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70.000 
72.000 
74.000 
76,000 
78,000 
78,800 

Inch, 
0. 

.000100 
.000288 

.000400 

.000567 

.000788 

.000900 

.001067 

.001100 

.001188 

.001200 

.001288 

.001800 

.001400 

.001700 

.002400 

.008900 

.004767 

.005833 

.006667 

.007900 

.008767 

.010000 

.010700 

.011638 

.012767 

.015233 

.010000 

.017167 

.018500 

.020000 

.021338 

.023000 

.026500 

.029567 

.033600 

.038767 

.044500 

.051667 

.060500 

.073333 

.0967 

.1600 

Inek, 

a 

.000100 
.000188 
.000167 
.000167 
.000166 
.000167 
.000167 
.000083 
.000038 
.000067 
.000033 
.000007 
.000100 
.000300 
.000700 
.001500 
.000867 
.001066 
.000834 
.001233 
.000667 
.001233 
.000700 
.000933 
.001134 
.002466 
.000767 
.001167 
.001338 
.001500 
.001833 
.001667 
.003500 
.003087 
.004038 
.005167 
.005783 
.007187 
.008838 
.012833 
.023367 
.0638 

IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

lilitlsllMld. 

saastteUmit 

Load  At  time  of  rapture. 

.000100 

.0001)00 

.008238 

.008188 

.003100 

.004887 

• 

General  eummary. 


Tensile  strength  per  sqasre  lnc]i  of  orh^sl  seetlon. 


.        ,  rorljj^sl 

Elastio  limit  per  sqosre  inch  of  originsrsection do... 

Elongation  per  inch  after  ruptare inch. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

RedocUon  in  diameter  at  iK>int  of  raptore do... 

Bedaotionin  area  after  rnptore,  per  centum  of  original  section 

Position  of  ruptare I" 

Character  of  broken  snrface silky,  70  per  oentomi  grannlar,  80psr  oentnm 

Elongation  of  inch  sections • ".86^,  ^J8,  ".18 


78»800 
40,000 
0.S687 
001800 
.144 
44.8 
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TESTS  OF  IBON  AND  STEBL. 
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8.— 8''  STEEL  a  L.  RIFLE. 

EXPERIMENTAL  SECTION. 
[Steel  specbDens  ttom  tube,  Jedkei,  and  lioops,  teken  befine  end  efker  boopiag  ezpeiiiiMnkI 

No.  351. 

Tension  Test. 
Mark  on  bar,  A. 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length  3". 


Applied  loeda. 


TotaL 


,Per  square 

I       inch. 


BlontEation 


Sncoessive 


^cT  -o-^r 


per  Inch. 


Permanent 


SaoceesiTe 


'™r""*  I  permanent 
■**•  set 


Bemarka. 


Pomndt. 
250 
1.250 
2,500 
a,  750 
\000 
0,250 
7.500 
7.750 
8,000 

8,500 
0,790 
0,000 
«.«» 
0^500 
0,760 

lo^eoo 

10>25O 
IfllSOO 
10^750 
11,000 
U.290 
11,900 
11,790 

12;  000 

11^290 
12,500 

ii;7S0 

18.000 


PovfuU. 
1,000 
5,000 
10,000 
15,000 

ao.000 

25,000 
80.000 
81,000 
32,000 
83,000 
84,000 
89.060 
80,000 
37,000 
88.000 
80.000 
40.000 
41.000 
42,000 
48,000 
44,000 
45^000 
40.000 
47,000 
48^000 
48^000 
50,000 
91,000 
S2;0(iO 
68,000 

12^250 


0. 
.000100 
.000233 
.000307 


.000638 
.000807 
.000900 


Inch. 
0. 

.000100 
.000188 
.000134 
.000138 
.000107 
.000106 
.000034 
.000038 
.000038 


Inch, 


Inek. 


Initial  load. 


.000033 
.000038 
.000084 


.000007 


.000007 


U;500 
12.790 
18.000 
18^890 
13^000 
13,750 
14,000 
H290 
14,500 
14.750 
15,000 
15,500 
10;  000 
10,500 
17,000 
17.S0O 
Ifl^OOO 
18.500 
19,000 
19,500 


40^000 
50,000 
61,000 
62,000 
68,000 
54,000 
66,000 
60^000 
57,000 
66,000 
50^000 
00,000 
08,000 
04,000 
00^000 
08^000 
70,000 

7a;ooo 

74,000 
TO^OOO 
78,000 


.000967 
.000967 
.001000 
.001033 
.001067 
.001100 
.001138 
.001200 
.001288 
.001267 
.001207 
.001800 
.001888 
.001807 
.001400 
.001400 
.001488 
.001467 
.001688 
.001000 
I  felMo4fi^000  pomida  per  aqaare  Inch. 


.000097 


.000097 


.011488 
.011888 
.012288 
.012800 
.014100 
.016838 
.016800 
.010888 
.018488 
.019088 
.020467 
.022800 


.081867 


.040700 
•  009767 


I  pound! 
.007667 


Xlaatlollntt 


.001000 
.000400 
.000400 
.000667 
.001800 
.001238 


.009700 


.018800 


.000638 

.001500 
.000900 
.001184 
.002388 

.002538 
.002700 
.008834 
.008566 
.004067 
.004600 
.006100 
.007067 


.018867 


.006097 
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Applied  loud*. 

Elongation 
permch. 

SacoessiTO 
elongation 
per  inch. 

Pennanent 

aet. 

SaccessiTe 

permanent 

aet 

Bemarka. 

Total. 

PerMnare 
inch. 

PoundM. 
20.000 
20,600 
21,000 
21,500 
21, 610 
18,700 

Pounds. 
80.000 
F2,000 
8ft.  000 
86.000 
86,040 

Inch. 
OL 065000 
.0833 
.1067 
.1567 
.1700 

Inch. 
0.008233 
.0183 
.0281 
.0500 
.0183 

Inch, 

Inch. 

Ultimate  strength. 
Load  at  time  of  ruptureu 

General  summary. 


Tenaile  strength  per  aqoare  inch  of  original  section pounds. 

Elasticlimit  per  sqoare  inch  of  original  section .*. do... 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  nnderatrain  at  elastic  Umit do... 

Redaction  in  diameter  at  point  of  rapture do... 

Kednction  in  area  after  mptarai  per  centum  of  original  section 

Position  of  mptare • ".23  from  middle  of  stem 

Character  of  broken  sarfkce >fllTi  Interspened  with  slight  granulation,  irregnlar  snilkoe 

Elongation  of  inch  aectlou .717:. "Tl8,  ".42*,  ".14 


86,040 
63.000 
0.2467 
001600 
.154 
47.2 
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No.  362. 
Tension  Teat 


Mar^  on  bar,  B. 

Diameter,  ".564L 

Sectional  area,  .25  square  inch. 

Length,  S". 


Applied  iMula. 

Elongation 
per  mob. 

Sttoceaaiye 
elongation 
perinoh. 

Pennaaent 
■eft. 

SaooeaalTe 

permanent 

■et. 

Beoiarka. 

TotaL 

Pertqimre 

iDCh. 

Pounds, 

250 

1,260 

2;  500 

3,750 

^SS 

7^500 
8,750 
10.000 
10.250 
10.500 
10,750 
11,000 
11.2S0 
11.500 
11,750 
12.000 
12.250 
12.500 
12,750 
13,000 
13,250 
13.600 
Bapkiti 

12^250 

12,600 

Utso 

18,000 
13,250 

ia;5oo 

13,750 
14.000 
14,250 
14,500 
14,750 
15^000 
Uv500 
16,000 
16^600 
17.000 
17.600 
161000 
1^500 
19^000 
18,500 
201000 
20,500 
21.000 
21:500 
22;  000 
22.830 
18.000 

Fntndt.  ■ 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
80.000 
85.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
40.000 
50,000 
51,000 
62.000 
53.000 
54,000 
retobiog;  lo 

40.000 

60,000 
61,000 
52.000 
53.000 
54,000 
55,000 
56,000 
57,000 
68.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
80,820 

Jneh, 

OL 

.OOOlOOk 
.000233 
.000367 
.000500 
.000667 
.000833 
.000967 
.001133 
.  001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001367 
.001433 
.001467 
.001533 
.001567 
.001600 
«d  fell  to  40, 
C.  002767 
{.002033 
.005367 
.010333 
.010767 
.  011438 
.013167 
.013100 
.014300 
.014833 
.015600 
.016667 
.018000 
.019700 
.022267 
.024900 
.027667 
.030700 
.034033 
.037700 
.041833 
.046600 
.062700 
.0633 
.0733 
.0638 
.1100 
.1000 

Inch. 

0. 

.000100 
.000183 
.000184 
.000183 
.000167 
.000166 
.000184 
.000166 

0. 

.000084 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 

.000066 
.000034 
.000066 
.000034 
.000033 
000  poanda  ( 
.^1167 
.000166 
.002434 
.004066 
.000484 
.000666 
.000734 
.000083 
.001200 
.000538 
.000767 
001067 
.001833 
.001700 
.002567 
.002633 
.002767 
.003033 
.003833 
.003667 
.003683 
.005267 
.006100 
.0106   - 
.0100 
.0100 
.0267 
.0800 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 

a 

Initial  load. 
BlaatioUmii. 

Miorometer  removed. 

Ultimate  atrength. 
Load  at  time  of  niptar& 

■ 

0. 

0. 

er  square  in 

oh. 

.011100 

.OUIOO 

.016667 

.004567 

fto  gravity. 


Oeneral  summary. 


Tensile  atrangtli  per  aqnare  inch  of  original  aection poanda.. 

Elaatlolimit  per  aonare  inch  of  original  section do — 

Bongs tlon  per  Ineh  after  mptnre inch.. 

Xkmgatton  per  Inch  onder  atrain  at  elastic  limit do 

Bedootion  in  diameter  at  point  of  mptare do — 

Redaction  in  nrea  niter  mptare,  per  centom  of  original  section 

Poaition  of  ntptnre 1".2  from  neck 

Character  of  broken  sorface silkr,  irregnlar  sarfiioe 

Klongatlon  of  inch  eeetiona 'M6,  ".24  (".32  fractaied  section) 


7.8613 

17.44 

80,820 

54,000 

0.24 

.001600 

.164 

47.2 
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TESTS   OF   IRON  AMD   STEEL. 
No.  363. 


Tension  Test. 
Mark  on  bar,  C. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

SncoesBive 
elongation 
per  inch. . 

Permanent 
set. 

SacceaeiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  aqaare 
inch. 

• 

Pound*. 

250 

1,250 

2,600 

8,750 

6.000 

6,250 

7,500 

8,750 

10.000 

10,260 

10,600 

10,750 

11,000 

Bapid: 

>10.250 

10.500 
10.750 
11.000 
11,250 
11,600 
11,750 
12.000 
12.250 
12,600 
12,750 
13.000 
13.250 
13,500 
13,750 
14,000 
14,250 
14.600 
14.750 
15.000 
15.600 
18,000 
16.600 
17.000 
17.600 
18,000 
18,500 
19,000 
19.600 
30,000 
20,600 
81,000 
18,800 

Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

80,000 

86,000 

40,000 

41,000 

42,000 

43,000 

44,000 

rielding;  the 

41,000 

42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48,000 
49.000 
60.000 
51,000 
52,000 
68,000 
64,000 
65.000 
56.000 
67.000 
68,000 
60,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 

JneK, 
0. 

.000100 
.000283 
.000367 
.000533 
.000700 
.000833 
.001000 
.001167 
.001200 
.001233 
.  001267 
.001367 
load  failing 
C  .002333 
:    .002467 
.003433 
.004233 
.005183 
.  005W7 
.007267 
.009400 
.011000 
.  011700 
.012400 
.012933 
.  014133 
.014933 
.016100 
.017000 
.018333 
.018938 
'.020600 
.  021567 
.083267 
.025767 
.028633 
.032167 
.035467 
.040067 
.044167 
.050000 
.054500 
.065133 
.080488 
.0067 
.1867 

Inch. 
0. 

.000100 
.000133 
.000134 
.000166 
.000167 
.  000133 
.000167 
.000167 
.000033 
.000033 
.000034 
.000100 

suddenly  to 
.000966 
.000134 
.000966 
900800 
.000900 
.000834 
.001300 
.  002133 
.001600 
.000700 
.000700 
.000538 
.001200 
.000800 
.001167 
.000900 

,    .001333 
.000600 
.601667 
.000967 
.001700 
.002500 
.002866 
.003584 
.008300 
.004600 
.004100 
.005833 
.004500 
.010633 
.015300 
.016267 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

^000083 

Jneh, 
0. 

Initial  load. 

f 

Elastio  limit, 
inoli. 

Mlorometer  temoved. 

nitimate  strength. 
Loadattimeofrnptiire. 

"".'066088* 

10,000  poond 

1  per  sqaare 

.004567 

.004584 

.010688 

.006066 

.014967 

.004484 

.80807 

.006000 

Chneral  iummary. 

Tensile  strength  per  aqaare  inch  of  original  seotion pounds..     84,000 

Elastio  limit  per  sqaare  inch  of  originu  section do....     44,000 

Elongation  per  inoQ  after  mptnre inch.,     a 90 

Elongation  per  inch  under  atrain  at  elastic  limit do 001867 

Redaction  m  diameter  at  point  of  mptare do 144 

Bedactlon  In  area  alter  raptare,  per  centum  of  original  seotion 4i.6 

Position  of  niptare l"fh>m  neok 

Oharacterof  broken  surface ailky 

Elongation  of  inoh  sections ".08,  ".16  (".85  Araotuxed  seotion). 


TESTS   OF  IRON    /LND   ST££L. 

No.  385. 

Compression  Test 
Mark  on  bar,  D 
Length,  5^'. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
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AppUed  loads. 

Compres- 

•ion  per 

iacl 

Sncoeuive 

ooropreft* 

•ion  per 

iooh. 

Permment 

Ml 

Saceessiye 

permenent 

set 

Bemarks. 

ToteL 

PcrMiure 
inch. 

500 
2.500 
5^000 
7,500 
10,000 
12,500 
UOOO 
17,500 
20.000 
20,500 
21,000 
21,500 
22;  000 
22,500 
22;  750 
23;  000 

2a;  500 

24,000 
24,600 
25.000 

f,000 
5^000 
10,000 
15.000 
20,000 
25.000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
45.500 
46,000 
47,000 
48,000 
49,000 
50.000 

Jfl4ih. 

.' 000121 
.000300 
.000450 
.000600 
.000775 
.000900 
.001075 
.001250 
.001800 
.001350 
.001375 
.001425 
.001525 
.004125 
.004000 
.000375 
.007925 
.008850 
.009600 

Ineh. 
0. 

.000125 
.000175 
.000150 
.000150 
.000175 
.000125 
.000175 
.000175 
.000050 
.000050 
.00CO25 
.000050 
.000100 
.000000 
!  000476 
.001775 
.001650 
.000925 
.000750 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000025 

Ineh. 
0. 

Initial  load. 

ElaetioUmit. 
Rapid  deflection. 

Test  disoontinned. 

".ooooii  * 

.000150 

.000126 

.007725 

.007576 

General  summary, 

Elastieliinit  per  square  inoh  of  original  section pounds..     44,000 

CoBpraaaim per inohoiidaratnss at elastio limit Inch..  0.001426 
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Mark  on  bar,  E 

Length,  6''. 

Diameter,  '^798, 

Sectional  area,  .50  square  inch. 


TESTS    OP   IRON  AND   STEEL. 

No.  384. 

Compression  Test. 


Applied  loadB. 

Compres* 

•ion  per 

inoL 

SaooeatiTe 

oompreft' 

•ioi&Der 

inch. 

Peimanent 
■et 

SnooessiTe 

permanent 

■et 

Bemarks. 

TotaL 

Per  •qaare 
inch. 

Poundi. 
600 
2.600 
6.000 
7,600 
10,000 
12,600 
16^000 
17,600 
20,000 
20.600 
21,000 
21,600 
22,000 
22,600 
28,000 
23,600 
24,000 
24,600 
25,000 
26^600 

Poundt. 
1,000 
5^000 
10.000 
16,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
61,000 

Inoh. 
0. 

.000325 
.000476 
.000650 
.000750 
.001000 
.001175 
.001350 
.001525 
.001600 
.001625 
.001650 
.001676 
.001700 
.001725 
.001750 
.001775 
.001800 
.007400 
.008200 

Inch. 
0. 

.000326 
.000150 
.000176 
.000100 
.000250 
.000175 
.000175 
.000175 
.000076 
.000026 
.000025 
.000025 
.000085 
.000025 
.000025 
.000025 
.000026 
.005600 
.001800 

Inoh. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
.000060 

Inch. 

a 

# 
Initial  load. 

Elaatio  limit. 
Test  dlBoontinaed. 

'"."ooooio" 

.000076 

.000025 

General  summary. 

Xlastlo  limit  per  aqaare  inch  of  original  aeotlon poonda..       49,000 

Gompraaaion  per  inch  under  Btreaa  at  elaatio  limit inch..    0.0ul800 


TESTS   OF   IRON  AND   STEEL. 

No.  388. 

Cinnpression  Test 
Mark  on  bar,  F 
Length,  3".96. 
Diameter,  ''.798. 
Sectional  area,  .60  square  inch. 
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CompiM- 

-ssr 

SnooeaslTa 
oompiw- 

Peimanent. 
set. 

SacoeMiTe 

Bmarka. 

TotoL 

^•hX" 

600 

s;6oo 

ft.  000 
7.600 
10^  000 
12;  600 
IS,  000 
17.600 
20.000 
20.600 
21,000 
21.600 
22;  000 
231600 
23;  000 
23;  600 
94,000 
84.500 

afl^ooo 

1.000 
6^000 
.10,000 
15,000 
20.000 
25^000 
80;  000 
3^000 
40,000 
41.000 
42,000 
48.000 
44.000 
45,000 
48,000 
47.000 
48,000 
40.000 
60,000 
51,000 
6^000 

IndL 

OL 

.000088 
.000200 
.000883 
.000407 
.000000 
.000783 
.000033 
.001800 
.001307 
.001400 
.001438 
.001407 
.001607 
.001700 
.001707 
.001800 
.002000 
.004667 
000600 
.010183 

IfUh. 

a 

.000083 
;  000107 
.000188 
.000184 
.000183 
.000133 
.000200 
•000807 
.000087 
.000088 
.000088 
.*  000084 
.000100 
.000183 
.000007 
.000033 
'.000200 
.002687 
.006033 
.000588 

0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
.000033 

Inch. 
0. 

Initial  load. 
lElMtio  limit. 

"'."oooom" 

.000107 

.000187 

.003000 

.002888 

.008300 

.005300 

GetMral  iummary, 

BMtlellfliift  per  acpiaTO  ineh  of  original  section pounds..       48,000 

'^        1  per  ineh nndor  111080  at  elastie  limit inoh..    0.001800 
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TESTS   OF   IRON  AND   STEEL. 
No.  389. 


Oompre9sion  Test. 
Mark  on  bar,  O 
Length,  3''.98. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


AppUedloadA. 

Compres- 

Bionper 

inch. 

Sacoewive 
compres- 
sion per 
inch. 

Permanent 

■et. 

SnccessiTe 

permanent 

Bet. 

BemarkB. 

TotaL 

Per  sqaare 
Inch. 

Foundt. 
600 
2,500 
5,000 
7,600 
10,000 
12.500 
15,000 
16^500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.600 
28.000 
28,500 
24,000 
24,600 
2^000 

FwndM. 
1,000 
5,000 
10,000 
15.000 
20,000 
26,000 
80.000 
81,000 
82,000 
88.000 
84,000 
85,000 
86,000 
87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 

Inch, 
0. 

.000067 
.000267 
.000400 
.000600 
.000783 
.001000 
.001033 
.001067 
.001200 
.001288 
.001800 
.001833 
.001867 
.001483 
.001567 
.001700 
.001800 
.001967 
.002100 
.002300 
.002467 
.002700 
.002838 
.003867 
.005267 
.006988 

Inch, 

0. 

.000067 
.000200 
.000188 
.000200 
.000138 
.000267 
.000068 
.000034 
.000188 
.000038 
.000067 
.000033 
.000034 
.000066 
.000134 
.000138 
.000100 
.000167 
.000183 
.000200 
.000167 
.000233 
.000238 
.000434 
.001900 
.001666 

Ineh, 

0. 

0. 

0. 

.000088 
.000063 
.000067 
.000188 

Inch. 
0. 

Initial  load. 

Elaaticllmit 
Teatdiaopnttnaed. 

'  ".'000083*  ■ 
0. 
.000084 

.000066 

.000888 

.000800 

.000588 

.000200 

.001067 

.000684 

.005188 

.004060 

Otneral  summary, 

a  limit  per  aqnare  Inch  of  original  aeotion ponnda..      88,000 

Compreaaion  per  inch  under  atreaa  at  eUatic  limit  - inch.,  a  001488 


Mark  on  bar,  O 

Length,  3".992. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


TESTS   OF   IRON   AND.  STEEL. 

No.  407. 

Oampressian  Test 
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Comprea- 

sionper 

inch. 

SnooeaalTe 

oompraa- 

•lonp««r 

InoL 

Permanent 

aet 

SaocaaaWe 
aet 

Bemarka. 

Total. 

Peraaaare 

Pmrfuiff. 
600 

2;  800 
&.000 
7^500 
10,000 
1^600 
IS^OOO 
18^600 
10^000 
16,800 
17.000 
17,800 
18w000 
18,880 
10,600 
16^800 
201,000 
20,800 
21,000 
2US00 
22;  000 
28.600 
29,000 
21^500 
21,000 
K800 
26^000 

Ftmndi. 
1,000 
8,000 
10,000 
15,000 
20,000 
25.000 
80,000 
81,000 
82,000 
^000 
84,000 
86,000 
80.000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
48.000 
44,000 
48,000 
46,000 
47,000 
48,000 
48^000 
80,000 

Jndk. 
Ol 

.000133 
.000333 
.000600 
.000667 
.000883 
.001000 
.001000 
.001083 
.001007 
.001200 
.001238 
.001800 
.001867 
.001500 
.001633 
.001833 
.001907 
.002283 
.002600 
.002038 
.003667 
.004907 
.000267 
.010467 
.011200 
.012267 

Inch, 

a 

.000183 
.000200 
.000167 
.000167 
.000166 
.000167 
0. 

.000038 
.000084 
.000188 
.000083 
.000007 
.000067 
.000188 
.000188 
.000200 
.000184 
.000200 
.000367 
.000038 
.000734 
.001300 
.004300 
.001200 
.000738 
.001007 

Inch, 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Jim*. 

OL 

Initial  load. 

Blaatiolimii 

Taatdiaoontinaad. 

.000033 

.000088 

.000683 

.000600 

.002200 

.001067 

• 

.010388 

.006183 

General  iummary, 

Kbftle Bmtt per  aquara inch  of  original  aeotion ponnda..     87,000 

Cowpraiatou  per  inch  aadar  ati^eaa  at  alaatlo  limit Inoh..  0.001867 


i^y^^^^B^  ?«We  j2^  ^*?^' 
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TESTS   OF   IRON  AND   STEEL. 
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No.  595. 


Marks,  TT, 

Diameter,  ".564. 

Sectional  area,  .25  square  iucli. 

licngth,  3". 


AppUed  loads. 

EloDf^atloD 
per  inch. 

Sncceasive 
^lon^ation 
per  inch. 

Permanent 
set. 

Sncceasive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
iDch. 

Pound*. 

250 

1,250 

2,500 

3.750 

5.000 

6,250 

7,500 

8,750 

10.000 

10,250 

10,500 

10,750 

11.000 

11,250 

11.500 

11.750 

12.000 

12.250 

13; 500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14.500 

14.750 

15^000 

15,5ra 

16^000 

IC^SOO 

17.000 

17,500 

18,000 

18,500 

19.000 

19,500 

20,000 

20,500 

21,000 

21,500 

22.000 

22.700 
22,000 

Pound*. 
1,000 
5.000 
10,000 
15,000 
20.000 
25, 000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52,000 
63,000 
54,000 
55.000 
66,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
91,040 

Inch, 
0. 

.000167 
.000267 
.000433 
.000600 
.000733 
.000900 
.  031067 
.001232 
.001267 
. 001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001583 
.001567 
.001633 
.001667 
.001700 
.012333 
.012867 
.018600 
.014200 
.015267 
.016400 
.017500 
.019500 
.021333 
.023933 
.026567 
.029667 
.032833 
.036533 
.040167 
.044400 
.050000 
.056667 
.064167 
.075667 
.090783 
.1133 
.1667 

Inch. 
0. 

.000167 
.000100 
.000166 
. 000167 
.000133 
.  000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000033 
.000083 
.000034 
.000066 
.000034 
.000038 
.010633 
.000534 
.000733 
.000600 
.001067 
.001133 
.001100 
.002000 
.001833 
.002600 
.002634 
.003100 
.003166 
.003700 
.003634 
.004233 
.005600 
.006667 
.007500 
.011500 
.015006 
.022567 
.0534 

JfMft. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  loU* 

Load  at  time  of  rapture. 

0. 

0. 

..j^, 

.010667 

.010667 

.015067 

.004400 



General  summary. 

Tensile  streojith  per  aqoare  loch  of  original  section pounds..      91,040 

Elastic  limit  per  square  Inch  of  original  section do....      53,000 

£IoBgation  per  inch  after  raptare Inch..      0.2138 

SloDgation  per  inch  nndervtrain  at  elastio  limit do 001700 

Bcdaction  in  diameter  at  point  of  rnptnre do 104 

Redaction  in  area  after  rnptore,  per  centnm  of  original  section 88.6 

Position  of  mptnre ".8  from  neck 

Charaeter  of  broken  sarfhce fine  granular,  radiating  fh»m  a  doll  spot  at  clronmferenoA 

Skmgation  of  inch  aeotiona ".29*,  ".18^  ".I7 
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TESTS  OF   IRON  AND   STEEL. 


No.  596. 
Marks,  T  T, 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  S". 


per  inch. 

SvcceMWe 
per  inch. 

Permanent 
set. 

Svooeaelve 

permanent 

aet 

Bemarka. 

TotiO. 

Per  aqnare 
IncL 

Founds, 
250 
1.250 
2.600 
8.750 
5;  000 
8.250 
7,500 
8,750 
10.000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12!  250 
12,500 
12.750 
13,000 
13,250 
13,500 
13.760 
14.000 
14.250 
14,500 
14.750 
15.000 
1^500 
18.000 
18.600 
17,000 
17.500 
18.000 
18.600 
10.000 
10.600 
20.000 
20,500 
21,000 
21.500 
21.880 
10.600 

Poundt, 
1.000 
6.000 
10.000 
15,000 
20.000 
A  000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
49.000 
50,000 
51,000 
62.000 
53.000 
54.000 
6^000 
56,000 
57.000 
58.000 
50  000 
60,000 
62.000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
76^000 
78)000 
80,000 
82,000 
84,000 
80.000 
87.560 

Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.000738 
.000900 
.001067 
.001233 
.001267 
.001300 
.001300 
.001333 
.  001367 
.001400 
.001433 
.006000 
.007000 
.015700 
.016067 
.C16533 
.016867 
.018000 
.019488 
.020167 
.020933 
.022233 
.023267 
.025088 
.02r/33 
.030067 
.083833 

!  040333 
045000 
;  050000 
.054033 
.062167 
.070000 
.082000 
.008167 
.124000 
.1800 

InOi, 

0. 

.000100 
.000107 
.000133 
.000107 
.000166 
.000167 
.000167 
.000166 
.000034 
!000033 

0. 

.000033 
.000034 
.000033 
.000033 
.004567 
.001000 
.015000 
.000387 
.000466 
•  .000334 
.001133 
.0C1488 
.000734 
.000766 
.001300 
.001034 
.001768 
.002200 
.0U2834 
.003206 
.008384 

.004667 
005000 
.004033 
.007234 
.007833 
.012000 
.016167 
.025838 
.0560 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initialload. 
Elaatiolimit. 

Load  at  time  of  roptara. 

............. 

0. 



.013667 

.013667 

*"*.'i7167"* 

'"."003600" 

.028500 

.005888 

............ 

............ 



General  eumwutry, 

Tenatte  atrength  per  aqnare  inob  of  original  aeetion ponnda..     87,600 

Xlaatio  limit  per  Booare  inch  of  orlginaTaeotion do....     47,000 

Elongation  per  inch  after  mptnre inch..      0.2488 

Blongation  per  inch  nnder  atrain  at  elaatlo  limit do 001438 

Bednction  in  diameter  at  point  of  mptnra do 144 

Bedaotion  in  area  after  mptare,  per  centum  of  original  aeotion 44. « 

Poaition  of  rapture ".0  from  neck 

Character  of  brokbnanrfaoe iUhy,  interaperaed  with  fine  granalaUoii 

Elongation  of  inch  aeotiona ".8^r  "•''^  ">ia 


Marks  on  bar,  Middle 

Ijength,  &'. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


TBBT8   OF  IRON   AND   STEEL. 

No.  489. 

OompreMoofi  T€$t 
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Applied  loads. 

Compres- 

Sncceeeive 
compree- 
■Ion  per 

Permanent 
set. 

Sneeeielve 
pennanent 

aet. 

Bemarka. 

TotaL 

Pereoiiare 

500 
2.500 

5.000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,600 
21,000 
21,500 
22.000 
22,500 
23.000 
28,800 
24,060 
24,660 
S666 
29,860 
26^600 

n,006 
27,666 
28^660 
21^600 
2911100 
211806 
80V  006 
46^866 

Powndt. 
1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41.000 
42,000 
48,000 
44.000 
46,000 
46.000 
47,000 
48,000 
49,000 
60^000 
51,000 
62,000 
68,000 
54,000 
55^000 
66.000 
67,000 
68,000 
69,000 
60,000 
80,600 

Inch, 

a 

.000150 
.000400 
.000525 
.000375 
.000850 
.001075 
.001225 
.001875 
.001400 
.001450 
.001475 
.001500 
.  001525 
.001550 
.001575 
.001625 
.001675 
.  001726 
.001760 
.001775 
.  001775 

'.009700 

:  010875 
.010975 
.011626 
.012250 

Inch. 

0. 

.000150 
.000250 
.000125 
.000200 
.000125 
.000225 
000150 
.000150 
.000025 
.000050 
.000025 
.000025 
.000025 
.000625 
.000025 
.000050 
.000050 
.000650 
.000025 
.000025 

0. 

.007525 
.000400 
.000250 
.000425 
.000600 
.000650 
.000625 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000025 
.000025 
.000050 

iMh. 
0. 

Initialload. 
Elaattolimlt 

**".'000026"' 
0. 
.000025 

.000075 

.000026 

.000075 

0. 

.007625 

.007660 

.010100 

.002476 

I 

^  General  eummary, 

Baatie  Umlt  per  aqvare  inch  of  original  aeotfon poonda.       68^000 

CaapKiaaliia  pw iaeh  under atraaa  atelaado  limit toab..    (LWims 

mttnata  atrangtli  per  aqnare  inch  of  original  aeotion ponada..       80^666 

Mawiar  of  ftifiva triple  flesnie 
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Marks  on  bar,  ^JJe 

Length,  5". 

Diameter,  ".798. 

SectioDal  area,  .50  sqaare  inch. 


TESTS   OF   IRON  AND   STBEL. 

No.  490. 

Compression  Test 


Applied  loads. 

Compres- 
sion per 
Inch. 

Sneoessire 

oompres- 

sion  per 

inon. 

Permanent 
set. 

SncoesslTe 

permanent 

set. 

BamarlEt. 

Total. 

Per  Bonare 
Inon. 

Pounds. 

500 

2,600 

5,000 

7,500 

10,000 

12,600 

15,000 

17,500 

20,000 

20,600 

21,000 

21,600 

22,000 

22,600 

28^000 

23,500 

24,000 

24,600 

25,000 

26^600 

26,000 
26.600 
27,000 
27.600 
28,000 
28.600 
29,000 
29,600 
80,000 
89.200 

Pound*. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49^000 
60,000 

61,000 

62,000 
68,000 
61,000 
66^000 
66,000 
67,000 
68,000 
69,000 
60,000 
78,400 

0. 

.000175 
.000800 
.000525 
.000760 
.000025 
.001026 
.001225 
.001475 
.001500 
.001500 
.001525 
.001625 
.001650 
.001600 
.001650 
.001726 
.001750 
.001760 
C.  001750 
1.005600 
\ 010750 
.013875 
.018775 
.014560 
.016200 
.015750 
.016800 
.017875 
.010176 

Ineh. 

0. 

.000176 
.000125 
.000225 
.000225 
.000175 
.000100 
.000200 
.000250 
.000025 

0. 

.000025 
.0 

.000025 
.000060 
'    .000060 
.000075 
.000025 

0. 

0. 

.008776 
.005250 
.002625 
.000400 
.000776 
.000660 
.000550 
.001050 
.001076 
.001300 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

.000025 
.000100 

JfMft. 

0. 

Initial  load. 

Blastto  limit. 
Ultimate  strangtlL 

.000025 
.000075 

.000100 
».. 

a 

•  000125 

.000026 

.012860 

.012226 

.017000 

.004650 

General  eummary, 

Slastto  limit  per  sqnsre  inch  of  original  section pounds..     60,000 

Compression  per  inch  under  stress  at  elastio  limit inch.,  a  001760 

Ultimate  strength  per  square  inch  of  original  seetion pounds..     78,400 

]£snner  of  fUlnrs , • triple  flexuis 


JSEij^j%eStS  /SS3 


T 
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I     AppUsdloada. 

Bloooatloii 
peHnch. 

SocceeaiYe 
elongation 

Permanent 

Mt 

Sncoearire 

Mt. 

Bemarks. 

TM, 

^.ar* 

14.500 

PbWMlt. 

56,000 
SOlOOO 
60;  000 
62,000 

Inch. 
.011838 
.012567 
.018767 
.014983 
.017100 
.010067 
.021000 
.023267 
.025600 
.028000 
.031338 
.034600 
.037667 
.042000 
.047667 
.063733 
.061600 
.0783 
.0033 
'    .1000 

Inch. 

.000938 

.000734 

.001200 

.001166 

.002167 

.001967 

.001933 

.002267 

.002838 

.002400 

.003333 

.003267 

.003067 

.004338 

.005667 

.006066 

.007867 

.0117 

.0200 

.0067 

Inch. 

Inch, 

Hinimom  diameter  ".633. 

Ultimate  strength. 

Minimnm  dUuieter  ".521. 

Minimum  diameter  ".512. 

While  SQatainini;  the 
maKlmam  load,  the 
stretching  going  on  in 
the  mean  time  from 
".1300  to  ".1533  per 
inch. 

Load  at  time  of  mptore. 

14,750 

Ilk  000 

,  15,500 

11,000 

.0115G0 

.003767 

11 SM             M  IMM 

17  000 

68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80.000 

81;  000 

84.000 
OflLOOO 
88,000 

00,000 
08,060 
9X800 
81;  280 

IT.SOO 

18,000 

lfi,S0O 

i^oio 

n^sot 

SLOW 

21,010 

S.HO 

a;5 

B.MO 

1  2iOOI 

• 

23^» 

1  a,a» 

.1800 
.1633 

.0300 
.0233 

,  7i,m 

• 

General  eummary. 

^f^pv^ 7.8601 

mnnM .........        18. 58 

T^tabiinafUi per aqnare inch  of  orighial  section ponnds..      93,280 

Shssklinit  per  sqoare  inch  of  original  section do....      52,800 

BeeoiiiB per JdcIi after  mptore inch..         0.20 

EteatMsparioeh  under  strain  at  elastic  limit do  ...    .001600 

BetactiniidluieteTatpointofmptnre do 114 

M^attns  is  nea  after  rupture,  per  centum  of  original  section 36.4 

JwitiBirfniptaw ".70  from  neck 

^™f«««topken  snrlkee fine  granular,  radiating  th>m  a  dull  spot  at  ctroumference.   The 

maimm  dkncter  (".44)  ooonrred  ".25  from  the  point  of  ft«cture. 
GiBgttimoriBah  seetloiia ".  11,  ".  17  (".  82  fractured  section) 
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TESTS   OF   IRON   AND   STEEL. 


Applied  loada. 

p«rtnob. 

SiiecemiTO 
per  inch. 

Permiuient 
set 

SQCceaaiTe 

_ 

Total 

Persqncn 
inch. 

pennaxidiit 
•et. 

BflouiAa. 

Pounds. 
2&,000 
25^800 
20,000 
22,700 

Poundg. 
100,000 
102,000 
10A,000 

Inch, 
0.0788 
.0888 
.1207 

Inch, 

a  0183 

.0100 

.0434 

iMh. 

IneK 

UltimAte  stmcth. 
Load  At  ttnie  of  rupture. 

General  summary. 

Tensile  strength  per  sqaare  inch  of  ortslnal  neotion ponnda..    104*000 

Slaatio  limit  per  square  inch  of  orlginflJ  section do....     80,800 

Xlongation  per  inch  after  rupture Inch..         0.21 

Blongation  per  inch  under  strain  at  elastic  limit do 001800 

Bednction  in  diameter  at  point  of  rupture do 144 

Beduotion  in  area  after  rupture,  per  centum  of  original  section —         44.0 

Position  of  rupture ".35  ftom  middle  of  stem 

Character  of  broken  surlkoe silky,  Interspersed  with  flue  sninulation ;  cup^haped  ends 

Blongation  of  inch  sections ".if  (".34  ftaotnred  section), 'Mo 


Ko.355. 

Tension  Test. 
Mark  on  bar,  I 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3''. 


Applied  loads. 


Total. 


PovndM, 
250 
1,250 
2,600 
8,750 
5,000 
0,250 
7,600 
8,760 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
18,200 
Bapid 

12,500 

12,750 
13,000 
13,260 
13,500 
13,750 
14,000 
14,250 


Per  square 
inch. 


Elonga«ion 
per  inch. 


Pmtnd*. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30.000 
36,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
52,000 
62,800 
stretching 

50.000 

51,000 
62,000 
68,000 
64.000 
5S.000 
66,000 
57,000 


Inch. 
0. 

.000100 
.000233 
.000867 
.000567 
.000667 
.000833 
.000033 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 


Successive 
elongation 
per  inch. 


Inch. 
0. 

.000100 
.000133 
.000134 
.000200 
.000100 
.000166 
.000100 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 


.000067 
.000033 
.000034 
.000033 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0 
0. 
0. 
0. 

.000033 


.000067 


.000067 


SuooessiTe 
permanent 
set. 


Inch. 


.000088 


Bemarka. 


Initial  load. 


load  suddenly  fell  to  50,000  pounds  per  square  Inch 


Zhatio  limit 


.0O2^33 
.003100 
.005000 
.007500 
.008167 
.009100 
.009767 
.010400 
.010900 


.001233 
.000267 
.001900 
.002600 
.000667 
.000933 
.000667 
.000633 
.000500 


.007733 
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^K?" 

Snoc«MiTe 
perinch. 

Permaneat 
•et. 

Sacoeflrive 

Remarka. 

"^ 

Peraqnara 

permaneat 
aet. 

Pounds, 

1   H509 

!   14.750 

1   IS^OOO 

1   15.500 

^   18,000 

18,500 

17,000 

17,500 

18,000 

18.500 

'  19.000 

19,800 

20,000 

PoundB, 
68.000 
59.000 
80.000 
82,000 
84.000 
88,000 
88,000 
70,000 
72,000 
74.000 
70.000 
78.000 
80.000 
82,000 
84.000 
88.000 
88,000 
00,000 
02,000 
02.800 
08.280 

Ineh. 
.011838 
.012587 
.018787 
.014933 
.017100 
.019087 
.021000 
.023287 
.025800 
.028000 
.031338 
.034800 
.037887 
.042000 
.047887 
.058733 
.081600 
.0783 
.0983 
.1000 

Inch, 

.000088 

.000734 

.001200 

.  001108 

.002187 

.001967 

.001933 

.002287 

.002838 

.002400 

.003338 

.003267 

.003087 

.004333 

.005887 

.008088 

.007887 

.0117 

.0200 

.0087 

Inch. 

Inch. 

.0115GO 

.008787 



,   20,600 

!  21^000 

21.500 

22,000 
22,800 
28,000 
28.280 
28,820 

Mioromnter  removMl. 

Hinimnm  diameter  ".633. 

Ultimate  atrength. 

Minimnm  diameter  ".621. 

Minimum  diameter ''.612. 

WhUe  Buataininis  the 
madmnm  load,  the 
atretobing  going  on  in 
the  mean  time  from 
".1300  to  ".1533  per 
inch. 

Load  at  time  of  mptnre. 

.1800 
.1683 

.0300 

801588 

• 

General  eummary. 

fiavlty 7.8801 

_     -  -a 18.68 

TensjJe atraigtli  per  aqnare  inch  of  original  section poonds..      93,280 

^^«tic  limit  per  aanare  inch  of  original  section do....      52,800 

EjoQsation  par  inch  after  mptnre inch..         0.20 

AWifSfttMHk  per Inohnnder  strain  at  elastic  limit do  ...    .001600 

Aedactioa  in  diameter  at  point  of  rnptare do 114 

BedoctioD  In  area  after  rapture,  per  oentam  of  original  section 88.4 

Positioo  of  rapture ".70  from  neck 

tbaraeter  of  broken  aorface fine  granolar,  radiating  from  a  doll  spot  at  circamference.   The 

onioiinn  diameter  (".44)  oceorred  ".25  from  the  pioint  of  fracture. 
BntgatioBofinoh  aeotSona ".  11,  ".  17  (".  82  fhuituTod  section) 


276 


T£S(rS   OF   IRON  AND   STEEL. 


ITo.  356. 

Tension  Test 
Mark  on  bar,  J 
Diameter,  ".564. 

Sectional  area,  .25  square  inch.  . 
Length  3". 


AppUedloada. 

Elonjcation 
per  inch. 

eloDfcation 
per  inch. 

Permaoent 
aet. 

SaooeaaiTe 
aet. 

Bamarka. 

Total. 

Per  aqaare 
inoL 

Pounds, 
250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,500 
8.750 
10,000 
10,250 
10.500 
10,750 
IKOOO 
11,250 
11.600 
11,750 
12,000 
12,250 
'2,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
14,940 
Rapid  1 
14,000 
14,250 
14,600 
14,750 
15,000 
15,600 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
30,000 
20,600 
21,000 
21,600 

2a;  000 

22,500 
23.000 
23,600 
24,000 

34,250 

21,600 

Poundt, 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
41.000 
42,000 
48,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59.000 
59,760 
itrotohiDg;  1 
56,000 
67,000 
58.000 
59,000 
60.000 
62,600 
04,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
96,000 

97,000 

Inch. 
0. 

.000133 
.000300 
.000433 
.000633 
.000767  . 
.000967 
.001100 
.001800 
.001333 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001638 
.001667 
.001700 
.001738 
.001707 
.001800 
.001867 
.001900 
.001933 
.001967 
.002000 
oad  saddesl 
.002700 
.002967 

.006133 

.008567 

.009467 

.011800 

.013233 

.015267 

.016800 

.018838 

.021133 

.023533 

.0-26338 

.029100 

.03'>800 

.035700 

.040038 

.044367 

.051367 

.0633 

.0700 

.0038 

C  .1167 

{   .1400 

Inch. 

0. 

.000183 
.000167 
.000133 
.000200 
.000134 
.000200 
.000133 
.000200 
.000033 

0. 

.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000067 

.  .000033 
.000034 
.000033 
.000033 
.000031 
.000033 
.000067 
.000033 
.000038 
.000034 
.000033 
y  fell  to  56,0( 
.000700 
.000267 
.000366 
.002800 
.002434 
.000900 
.001833 
.001938 
.002084 
.001533 
.002033 
.002300 
.002400 
.002800 
.002767 
.003200 
.003400 
.004338 
.004334 
.007000 
.011933 
.0067 
.0233 
.0234 
.0233 

Inch. 
0. 

.000038 
.000033 
.000033 
.000033 
.000033 
.000033 
.000033 
.000067 

Inch. 
0. 

.000038 
0. 
0. 
0. 
0. 
0. 
0. 

.000034 

InitiAlload. 

Slaatio  limit, 
h. 

Mioroineter  xemoTed. 

Ultimate  strength. 
LMdatttmeofraptnxv. 

.000067 

.000083 

.000100 

.000033 

.000100 

0. 

M)  poanda  p« 

»r  aqoare  ino 

.006300 

.006200 

^ 

General  summary. 


Tensile  strength  per  square  inch  of  orldnal  section poanda 

Elaatio  limit  per  square  inch  of  original  sectioa f..do 

Blongatlon  per  inch  after  mptare '    inch** 

Elongation  perinch  nnder  strain  at  elastio  limit I.II.ill.do    "' 

Kedootion  in  diameter  at  point  Of  raptare " !do*"' 

Kedaction  in  area  after  mptnre,  per  centnm  of  oiiginid  section "'.*'. »m~1 

Position  of  mptare "'''w'from  «I-iC 

Character  of  broken  snrface fine  granolnr ;  radiating  tnm  a  dall  spot  at  olronmfiwn©sor  *2 

SIfiDgatioiiofinohaeotionB ".10.  XUiCf^towtawdiJ^oJS^ 


07,000 
fiSlTOO 
0^733 
> 002000 
.114 
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No.  392, 

Tension  Test 

Hf  ark  on  bar,  P 

XKameter,  ''.564. 

Sectional  area,  .25  square  inch. 

liength,  2". 


▲ppUed  loads. 

Elonntion 
perlnob. 

Saec60slTe 
elongation 
perlnoh. 

Permanent 
•et. 

SaeoeMive 
•et. 

Bemarka. 

ToftiL 

Pwaqnaro 
Indh. 

Tommdi. 

260 
1,250 
2.500 
8,750 
5.000 
0,250 
7^500 
7.750 
8^060 
«L250 
8.500 

Pinmdt. 
1.000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
81.000 
82,000 
83,000 
84.000 

JimA. 
0. 

.000050 
.000150 
.000300 
,000500 
.000600 
.000900 
.000800 
.000050 
.000950 
.001000 
.001050 
.001100 
.001100 
.001150 
.001150 
.001250 
.001250 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 
.003400 
.004150 
.005050 
.005650 
.006650 
.007160 
.008600 
.008900 

•  009600 
.010000 
.011050 
.011900 
.012600 
.018100 
.014200 
.014860 
.016000 
.017760 
.019100 
.021160 
.028400 
.086000 

•  028900 
.080860 
.089100 

•  087860 

•  048000 
.047400 

•  06B090 

Inch, 

0. 

.000050 
.000100 
.000150 
.000200 
.000100 
.000300 

0. 
000050 

0. 

.000050 
.0004150 
.000050 

0. 
.000060 

0. 
.000100 

0. 

.000050 
.000060 

0. 

.000050 
.000050 
.000060 

a 

.000050 
.000050 
0. 

.000050 
.000050 
.001700 
.000750 
.000900 
.000800 
.000800 
.000500 
.001350 
.000400 
.000700 
.000400 
.001050 
.000850 
.000700 
.000500 
.001100 
.000050 
.001050 
.001850 
.001860 
.002050 
•002250 
.002500 
•  008000 
.€01960 
0042S0 
.002750 
.006150 

I 004060 
.007460 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Slaatie  limit 

8^  750             85.  OCO 
9,  ceo             80,000 
9,250             87,000 
it5e«             88^000 
0  7M              39.000 

0. 

, 

/   lioOO    /         40,OC0 

0. 

/   10,Z5J    1         41,000 
/  Jj;250    /         45,000 

SIS              5?'oS? 

si    fi 
as;   »B 

0. 

0. 

.002500 

.002500 

14,000     1           l^'l^.j 

14.750     1            i^^  •  ^<>o 

.006160 

.003660 

u 
w 
u 

li,*''" 
1ft  7M 
17.000 

irsw 
l&ooo 

as 

jl,ooO 
fi.5-10 

.009400 

.008260 

.018450 

.008060 

' 

*■**■■■■■* 

•••••••••••• 

igS  \    ?^Ss  1 

l»\ 

K^ 
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TESTS  OP  1»0N  AKD  STEEL. 


Applied  loads. 

per  inch. 

elongation 
per  inch. 

Permanent 
aet. 

.SvcoeaaiTe 

permanent 

set 

Bemarka. 

Totid. 

Per  sqnare 

Pounds. 
24,500 
25,000 
25,140 
24,800 

Pounds. 

98,000 

100,000 

100,560 

Inch. 
0.069500 
.087000 
.U60 

Ineh. 

0.010000 

.017500 

.0280 

Inch. 

Inch. 

Micrometer  remored. 
Ultimate  atrangth. 
Load  at  time  of  raptnra 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds..    100, 660 

«,-_.,_„.. ..,.*-..  .      6a^w» 

0.1200 

.001700 

.034 

11.8 


Elastic  limit  per  square  inch  of  originafaeotion '. T..do  ... 

-"*  •  incbi- 


EloDgation  per  inch  after  mptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Kednction  in  diameter  at  point  of  rupture do 

Ked  uction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture ".80fh>mneck 

Character  of  hroken  surfhoe granular;  radiating  fh>m  apointin  the  circumferenoe 

Elongation  of  inch  sections ".09  (".16  Ihujtnred  section). 


No.  393. 

Tension  Test 
Mark  on  bar,  R 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  2'\ 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Inch, 

0. 

.000100 
.000100 

..000200 
.000200 
.000150 
.000150 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 

.000060 
.0 
.000050 

a 

.000050 
.000050 

a 

000060 

o! 

.000090 
.000050 
.000050 
.006650 
.001350 
.000600 
.000600 
.000800 

Permanent 
set 

SuocesaiTe 
permanent 

set 

• 

Kemarka. 

TotaL 

Per  sqnare 

Pounds. 

250 

1,250 

2,500 

8.750 

5,000 

6,260 

7,500 

7,760 

8,000 

8.260 

8,600 

8,750 

9,000 

9,250 

9600 

9,750 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

12,750 

18,000 

18.260 

18,500 

18,760 

14.000 

Pounds. 
1,000 
^000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
00,000 
61,000 
52,000 
68,000 
64,000 
6^000 
66,000 

Imth. 
0. 

.000100 
.000200 
.000400 
.000000 
.000750 
.000900 
.000900 
.000950 
.001000 
.001050 
.001100 
.  001150 
.  001150 
.001200 
.001200 
.001260 
.001250 
.001300 
,001800 
.001350 
.001400 
.001400 
.001450 
.001460 
.001500 
.001650 
.001600 
.007150 
.008500 
.009100 
.009700 
.010500 

Tneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indu 
0. 

Initial  load. 

. 

0. 

Elastic  limit 

0. 

0. 

.000050 

. 000050 

.007750 

.007700 

TfiStS   OP   IBON   AKD   8T££L. 
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BlongatioB 
perlnoh. 

SnooeMive 
perlnoh. 

Permanent 
•et. 

Snooeedve 

Bemarke. 

TotaL 

^•IX" 

permanent 

Mt. 

Powui*. 
14,250 
14.500 
14,750 
16,000 
15,260 
1^500 
15.750 
16,000 
16,250 
16^600 
H760 
17,000 
17;2S0 

1   ",800 
16.000 

1  l«b500 
1%600 
16.800 

1  20.000 
20^800 

J^mndt. 
67.000 
68,000 
80,000 
60,000 
61,000 
08.000 
68.000 
64.000 
05.000 
66,000 
67.000 
68,000 
60.000 
70.000 
72.000 
74^000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
91.600 

Inch, 

aouioo 

.011000 
.012800 
.014000 
.014660 
.016000 
.017150 
.017000 
.018060 
.010950 
.021000 
.022150 
.028400 
.026260 
.028400 
.031650 
.034000 

!  042600 

.048000 

.065750 

.066000 

.0750 

.0050 

.1260 

0.000600 
.OOOftK) 
.000000 
.001200 
.000650 
.001250 
.001260 
.000760 
.001050 
.001000 
.001050 
.001160 
.001250 
.001850 
.003160 
.003260 
.003250 
.003750 
.003050 
.005400 
.007750 
.010250 
.0000 
.0200 
.0300 

InOi, 

Inch, 

Hlorometer  removed. 

Ultimate  strensth. 
Load  at  time  of  mptore. 

0.011600 

0.008860 

.016460 

.004850 

.022860 

.006000 

21,000 
21.500 
22,000 
22.500 
23;  000 
21,400 

General  summary. 


Teune  RtTength  per  iqnare  Inch  of  original  section pounds.. 

f«*<Jo limit  per  equare  inch  of  original  teotlon do.... 

Ijonsition  per  inch  after  raptare inch.. 

EtoagttiaQ  per  inch  under  strain  at  elastic  limit '.....do.... 

Mdaetioo  in  diameter  at  point  of  rapture ^...do.... 

SedBettoD  in  area  alter  rupture,  per  centum  of  original  section 

£«^|ioB  of  rapture atmiddl 

(^■•■aetarof  braken  snrfMe sQky,  60  per  centum;  fcranular,  60  per  centum;  the  bar  separated 

first  in  the  silky  seouon. 
loflnohseotiona ^ M6  (".26  fractured  sectloB) 


01.600 
61.000 
0.2000 
001600 
.114 
86.4 
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TESTS   OF   IRON  AND   STEEL. 
No,  386, 


Comprearian  Test 
Marks  on  bar,  K 
Length,  4''.98. 
Diameter,  ''.798. 
Sectional  area^  .50  sqoare  inch. 


▲ppltodlotdi. 

CompTM- 

donper 

inoL 

SaooeMive 

oompres. 

skmper 

inoL 

Permaiitnt 
set 

SnooeMire 

permanent 

set 

Bemarka. 

Total 

P«rMiiare 

P^NNMfff. 

600 

2,600 
6,000 
7,600 
10,000 
18,600 
16,000 
17,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
28,000 
28.600 
24,000 
24,600 
25,000 
25,600 
20,000 
20,600 
27.000 
27,500 
28.000 
28,500 
29,000 
29,600 
80,000 
80,600 

Pound*, 

1,000 
fi.OOO 
in,  000 
15,iH)0 
20.000 

a.'i.ooo 

30.000 

40p  (KM 
41.000 
4'.?,  (JOO 

4\  (m 

44,  i>00 
45,000 
40,000 
47,000 

4'J,  OOO 
I'jil,  (100 

fA.ddO 
f>2,  OOO 
fi:i,O0O 
HOOO 
&.'i,  000 
50,  000 

fi'^,  1100 

r>D,  iioo 

00.  OOO 
81,000 

Inch. 
0. 

.000050 
.000225 
.000375 
.000525 
.000725 
.000900 
.001000 
.001200 
.001225 
.001250 
.001275 
.001300 
.001825 
.001850 
.001400 
.001450 
.001475 
.001500 
.001625 
.001550 
.001625 
.001676 
.001700 
.001750 
.001750 
.001776 
.001775 
.002425 
.006375 

JnOL 
0. 

.000050 
.000176 
.000150 
.000150 
.000200 
.000175 
.000100 
.000200 
.000025 
.000025 
.000026 
.000025 
.0CU025 
.000025 
.000050 
.000050 
.000025 
.000025 
.000025 
.000025 
.000075 
.000050 
.000025 
.000050 

a 

.000025 
0. 
.000650 
.000950 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
a 

Inch. 
0. 

Initialload. 
Elaatio  limit 

0. 

a 

0. 



.000676 
.003676 

.000675  . 
.003000 

Otneral  aummarjf, 

Elaatlc Umlt per  acioaieinoh  of  original aeotlon poopda..     80^000 

CoDpieaaiflB  per  inoh under atreaa at  elaatio  limit inoh..  OiOOlTTS 


Maikcmbar,  L 

Length.  4f'^7. 

Diameter,  ".798. 

Sectional  area,  JS6  square  inch. 


tEStS  OF  IBOK  AND  STE±L. 

No.  387. 

ComprettUm  TaU 


2fil 


▲SpllfldUMdB. 

SaoMMl^ 
eompiM- 

teT 

Pemuuiaiit 
set. 

SaeoeMtre 

pennanent 

set. 

BemArkt. 

Total 

^•ysr 

PlNMtfl. 

800 

2.800 
3,000 

7,600 

20k  000 
20^600 
S^OOO 
»^600 
2^000 

sts 

1,000 
5.000 

10,000 
15,000 
90.000 
25,000 

stss 

40,000 
41,000 
4^000 
49,000 
44,000 
4^000 
46,000 
47,000 
48,000 
48^000 
00,000 
01,000 
03^000 

Inek. 
0. 

.000150 
.000275 
.000425 
.000525 
.000700 
.000925 
.001025 
.001200 
.001225 
.001250 
.001275 
.001800 
.001825 
.001400 
.001450 
.001475 
.001600 
.005125 
.005050 
.007000 

0. 

.000150 
.000125 
.000150 
.000100 
.000175 
.000225 
.000100 
.000175 
.000025 
.000025 
.000025 
.0ilS025 

! 000075 

.000025 
.000025 
.008625 
.000825 
.001050 

JlMh. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Imeh. 
0. 

Initial  load. 

EImUo  limit.  ^ 
Tedidlaoontiimed. 

0. 

•"•■"■•"•••• 

.008735 

.008725 

.005875 

.661650 

KhtttoUalt 


Qtnurdl  aiumrnary, 

ineh of  original aeetUm ponnda..     40.000 

^     streooa*elMtlo]iini« .Viinoh..  0.001500 
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tEStS   OP   lEOK  AlO)   StfcfiL. 
No.  390. 


Compresaion  Teat. 
Mark  on  bar,  M 
Length,  3''.98. 
Diameter,  ''.798. 
Sectional  area,  .50  sqaare  inch. 


Compres- 
aion per 

SaeeeasiTe 

aion  per 
inch. 

Permanont 
aet 

Bnoceaalve 

R«marka. 

TotaL 

PerMnare 
Inck. 

Potmdt. 
600 
2.600 
6,000 
7.500 
10,000 
12.600 
16,000 
I5,d00 
16,000 
18,600 
17,000 
17,600 
18,000 
18.600 
19,000 
19,500 
20,000 
20.500 
21,000 
21,600 
22,000 
22,500 
23,000 
28,600 
24,000 
24,600 
25.000 
25,500 
28,000 
28,600 
27.000 
27,500 
28.000 
28.600 
29,000 
20,600 
80,000 

Pound*. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
80.000 
81,000 
32.000 
88,000. 
84,000 
35,000 
86,000 
87.000 
.  88,000 
89,000 
40^000 
41.000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
63,000 
54,000 
55,000 
68.000 
57,000 
58.000 
69.000 
80.000 

IndL 
0. 

.000087 
.000287 
.000400 
.000800 
.000788 
.000900 
.000033 
.000987 
.001000 
.001033 
.001087 
.001100 
.001183 
.001187 
.001200 
.001233 
.001287 
.001300 
.001833 
.001887 
.001400 
.001400 
.001433 
.001487 
.001567 
.001800 
.001800 
.001838 
.001867 
.001700 
.001738 
.001733 
.001800 
.004187 
.004888 
.005287 

Inch. 

0. 

.000087 
.000200 
.000183 
.000200 
.000188 
.000187 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
•  .000034 
.000038 
.000038 

•.000081 
.000088 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000100 
.000033 

0. 

.000083 
.000084 
.000033 
.000033 

0. 

.000087 
.002887 
.000486 
.000884 

Jndk. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 
BlaatioUmtt. 

.000038 

O0O0B8 

.000083 

8. 

.000083 

0. 

.000038 

a 

.000033 

0. 

.008087 



.003084 

Teatdiaoontiiinad. 

General  smmmary. 

Blaatiii  limit  per  aqnaro  inch  of  original  section poonds..      07,000 

Compieaaion  per  inch  under  atreaa  at  elastio  limit inch..  (I.001BDO 


TESTS   OP  IRON  AND   STEEL. 
No.  391. 


2^:) 


Campreision  TenU 
Mark  on  bar,  N 
Length,  3^98. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


.AppltodlMcU. 


TotiO. 


fiOO 
2,600 

ft,  000 
7,500 
10,000 
12,900 
13,000 
19^000 
16^000 
161 SOO 
17.000 
17.900 
U,000 
U,800 
10,000 
UL600 

ao^ooo 
aa.No 

21,000 

n.600 

2X000 

s;9oo 
a,  000 

2S.500 
2i,000 

at,  500 

as^ooo 

26,500 

ao^ooo 

20^500 

sr,ooo 

27,600 
28,000 
28,600 

aotooo 

20.500 

aokooo 


Peraqiiare 


nraqiu 
inoh. 


PMmdt. 

1.000 
6,000 
10,000 
16,000 
20,000 
26,000 
60,000 
81,000 
82,000 
88,000 
84,000 
85^000 
86,000 
87,000 
88,000 
88,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45^000 
46,000 
47,000 
48,000 
40,000 
50^000 
51.000 
52,000 
58,000 

64,000 

'56,000 
50^000 
67.000 
58^000 
50,000 
00^000 


ComprM- 

■ioDper 

incn. 


S. 
.000100 


•000707 
.000007 
.000007 
.001000 
.001000 
.001088 
.001007 
.001188 
.001200 
.001288 
.001287 
.001300 
.001800 
.001888 
.001867 
.001867 
.001400 
.001438 
.001600 
.001600 
.001600 
.001600 
.001683 
.001667 
.001700 
(.001788 
[.005788 
.007288 
.007888 
.008867 


.000700 
•  010867 


Sacoeasive 

oompTM- 

■ionper 

Inch. 


0. 

.000100 
.000200 
.000188 
.000200 
.000184 
.000200 

Ol 


.000007 
.000088 
.000084 
.C00088 

0. 
.000088 


.000033 
.000067 
.000100 

0. 

0. 


.000004 


.004000 

.001500 
.000000 
.000584 


.000667 


Penoanent 
set. 


Ineh. 


.000088 

.000088 


.000088 


.000207 


.008183 


SacoeaaiTe 
permAneiit 


InOi. 


.005234 


.002808 


Remnrka. 


Initial  load. 


BlaaUo  limit 
Sadden  yielding. 


Teat  diacontinned. 


Goiioral  oiffiiiiiary. 

SkalSelimU  per  aqnanlneh  of  original  Metton ponnda..     54,000 

« . "Titieaaatciaitlo  limit inch..  0.001788 


c^^^<fX?^  ^^^CijcriPjpta^c^^ 


S  £x  36  49 1 


TESTS   OF  IRON  AND  STEEL. 
No.  692. 
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Marks,  T  Ji 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Length,  3". 


Applied  loadA. 


TotiO. 


Persqawe 


rsaiia] 
indi. 


Blonfsfttton 
perincli. 


SaooMaive 
eloDgation 
perlooh. 


Pennaoant 
set. 


BaooeesiTe 
permanent 


BemarkB. 


Pottndf. 
2fiO 
1,250 
2,500 
8.750 
5,000 
(1.250 
7.500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
14.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
I3,2r)0 
13,500 
13,730 
14.000 
14. 2r,0 
14,500 
14,750 
15,000 
IS,  500 
16.00C 
16,500 
17.000 
17.500 
18,000 
18,500 
19,000 
10.500 
20.000 
20,600 
21,000 
21.500 
22.000 
22.040 
10,200 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49  000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
66.000 
57,000 
58.000 
50.000 
60.000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.0  0 
82.000 
84.000 
86,000 
88.000 
88,160 


Jnek. 
0. 

.000100 
.000233 
.000400 
.000567 
.000700 
.000900 
.001033 
.001200 
.001300 
.001833 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.012700 
.013100 
.013600 
.014100 
.016100 
.016333 
.017700 
.018400 
.019433 
.O'JOIOO 
.021000 
.024067 
.026600 
.020733 


.036000 


.044667 
.048933 
.055038 
.062333 
.072000 
.086667 
.104000 
.140667 
.1000 


Ineh. 

0. 

.000100 
.0d0133 
.000167 
.000167 
.000133 
.000200 
.000133 
.000167 
.000100 
.000033 
.000034 

0. 

.C00033 
.000033 
.000034 
.000033 
.00003'i 
.001167 
.000400 
.000500 
.000500 
.001000 
.001233 
.001367 
.000700 
« 001033 
.000967 
.001500 
.002167 
.002333 
.003133 
.002600 
.003667 
.004033 
.004634 
.004266 
.006100 
.007300 
.000667 
.014667 
.017333 
.042067 
.053333 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.010638 


.01C6S8 


SlastioUmlt. 


.014233 


.010600 


.005367 


TeDsile  strength. 
Load  at  time  of  rnptnrs. 


General  eummarif. 

Tensile  strensth  per  square  inch  of  oriffinal  section ponnda..     88,160 

Kbstio  limit  per sqoaro inch  of  original  section do....     48,000 

Kltfugation  per  inch  after  mptare inch..       .2500 

Elongation  per  inch  nnder  strain  at  elaatio  limit do 001688 

Seduction  in  diameter  at  point  of  mptnre do 154 

Sanction  in  area  after  rupture,  per  oentom  of  original  section 47.2 

Position  of  rapture  . ".8  from  middle  of  stem 

Character  of  broken  snrfsce ilne  silky 

Siongation  of  Inch  aeetions ,...r^ »..^, ".U,  "Al^  "M 
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TESTS   OF   IRON   AND   ST££L. 


Marks,  TJs 
Diameter,  '^564. 


No.  593. 


Diameter,  '^564. 

Sectional  area,  .25  square  iDob. 

Length,  3''. 


Applied  loAdi. 


ToUL 


Potmdt. 
250 
1.250 
2,500 
8,750 
5,000 
0,250* 
7.500 
8,750 
10,000 
10,250 
10.600 
10.750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
12,750 
18,000 
18.250 
18.500 
18,760 
14.000 
14.260 
14,500 
14,750 
15,000 
15,500 
10,000 
10,500 
17,000 
17,500 
18.000 
18,600 
19.000 
19,600 
20,000 
20.600 
21,000 
21,600 
22,000 
22.500 
28,000 
28,600 
28,850 
21,200 


FeraqoAre 
Inen. 


Powfidf. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54.000 
55.00(» 
50,000 
57,000 
58,000 
58,000 
80,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88.000 
90,000 
92,000 
94.000 
96^400 


EloDgatton 
per  iooh. 


Inch. 
0. 

.000000 
.000188 
.000267 
.000400 
.0U0567 
.000738 
.000867 
.< 01088 
.001100 
.001188 
.001167 
.001200 
001288 
.001267 
.001300 
.001838 
.001867 
.001400 
.001600 
.002838 
.006667 


.009300 

.  010267 

.  010583 

.  011207 

.012000 

.018067 

.014767 

.016000 

.018000 

.020500 

.  023333 

.025367 

.027997 

.030007 

.034267 

.037287 

.041338 

.046167 

.051838 

.058500 

.060500 

.078388 

.1000 

.1467 


SacoessiTo 
elongation 
per  iooh. 


Inch. 
0. 

.000000 
.000188 
.000184 
.000133 
.000167 
.000166 
.000134 
.000166 
.000067 
.000038 
.000034 
.000033 
.000038 
.000034 
.000038 
.000038 
.000034 
.000038 
.000100 
.001338 


.002166 
.000407 
.000967 
.000266 
.000734 
.000733 
.001067 
.  001700 
.001833 
.001400 
.002500 


.002034 
.002600 
.002700 
.003600 
.003000 
.004066 
.004834 
.005666 
.006667 
.008000 
.011838 
.031067 
.0467 


Pennanent 


Inch. 


—.000067 
—.000067 
—.000067 
—.000067 
—.000067 
—.000067 
—.000067 


—.000067 


—.000067 


.007067 


.010600 


SuGoeBsive 

permanent 

set. 


Inch, 
0. 

—.000067 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.007184 


.008588 


Bemarks. 


Initial  load. 


Elastie  Umit 


Tensile  atrength. 
Load  at  time  of  rnptnre. 


General  eummary. 

Tenalle  strength  per  sqoare  inch  of  original  section pounds..     05,400 

Blastio  limit  per  sqoare  inch  of  original  section do 51,000 

Elongation  per  inon  after  rupture inch..      0  2167 

Elongation  per  inch  under  strain  at  elsstio  limit do 001600 

Beductlonin  diameter  at  point  of  rnptnre do 154 

Bednction  in  area  after  rnptnre,  per  centum  of  original  section 47.1 

Position  of  rnptnre...... ".3  from  middle  of  stem 

Oharaoter  of  broken  surfsee fine,  silky 

Elongation  of  inch  sectlopf.^ ".18,  ".35*,  ".18 


TESTS  OF  IBON  AND  STEEL. 
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Ko.  69i. 
Marks,  T  J, 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Length,  3''. 


Applied  loadfl. 


Totel. 


Founds, 
250 
1,250 
3^500 
8. 750 
5,000 
0,230 
7,600 
8,750 
10,000 
10^250 
10,500 
10,750 
11,000 
11.250 
It,  500 
11,750 
12,000 
12,250 
12,500 
12,750 
12,000 
13,250 
18,500 
18,790 
U,000 
14,250 
14,600 
14,790 
15^000 
15.250 
15^500 
15,750 
10,000 
10.500 
17,000 
17,500 
18^000 
18.500 
19,000 
10,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
28,000 
24,000 
24.600 
25,000 
25,500 
20^000 
M,500 
20.700 
25,100 


inol 


sqiiaie 
Doh. 


FoundM. 
1,000 
6.000 
10,000 
15,000 
20.000 
25.000 
80.000 
85.000 
40.000 
41,000 
42,000 
48.000 
44.000 
45,000 
40,000 
47.000 
48,000 
40.000 
50,000 
51,000 
52.000 
53,000 
54,000 
65.000 
58,000 
57,000 
58.000 
60,000 
00,000 
61.000 
02.000 
63,000 
64,000 
60.000 
08,000 
70,000 
72,000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
80,000 
02,000 
04.000 
96,000 
08.000 
100.000 
102.000 
104,000 
106.000 
107.040 


Eloni 


imtloii 
inch. 


IndL 

a 

.000187 


.000467 
.000688 

.000800 
.000067 
.001100 
.001267 
.001800 
.001367 
.001400 
.001400 
.001433 
.001467 
..001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001738 
.001767 
.001800 
.001888 
.001867 
.001033 
.002033 
.002600 
.003533 
.004600 


.007767 
.000267 
.010500 
.012167 
.013600 
.015400 
.017000 
.  018788 
.020433 
.022267 
.024500 
.027000 
.029667 
.082100 
.084933 


SaceeMlTe 
eloogation 
pertnoh. 


Pennsnent 


.042833 

.047233 

.052000 

.0533 

.0700 

.0833 

.1167 


Ineh, 
0. 

.000167 
.000133 
.000167 
.000166 
.000167 
.  000167 
.000138 
.000167 
.000083 


.000038 
.000084 
.000088 
.0Q0038 


.000066 


.000083 


.000084 
.000033 
.000088 
.000084 

.000066 
.000100 
.000567 
.000083 
.001067 
.001638 
.001584 
.001600 
.001238 
.001067 
.001433 
.OOIPOO 
.001600 
.001738 
.001700 
.001834 
.002238 
.002500 
.002667 
.002433 


JndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000083 


.000067 


.000038 


SaooeMire 
penouient 


InOu 


.000034 


Remarks. 


Initial 


lElMtio  limit 


.008400 

.004600 

.004400 

.004767 

.0013 

.0167 

.0133 

.0334 


Tensile  strength. 
Load  at  time  of  rnptare. 


General  eummary, 

Tenaneetrength  per  square  inch  of  oriffinal  section....' pounds..    107.040 

Blaalio  limit  per  square  inch  of  original  section do —     59,000 

Xlongation  per  inch  after  rupture inch..     0.1500 

Xlongation  per  inch  under  strain  at  elastio  limit do...    .002088 

Bednotlon  in  diameter  at  point  of  rupture. do...         .094 

Reduction  in  area  after  mptnte,  per  centum  of  original  section 80.6 

Poafiion  of  rupture ".70fttmineok 

Character  of  broken  surlkce fine  granular,  radiating  from  a  dull  spot  at  circumference 

XJongatioDofiachseciioiM , ".25,*  "01,  ".Oft 
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Marks  on  bar,  ^^Jl^ 

Length,  5". 

Diameter,  '^798. 

Sectional  area,  «50  square  inch. 


TESTS   OF  IBON  AND   STEEL. 

Ka  486. 

Oompres9ian  Te^U 


Applied  loAdi. 

Compree- 

•ion  per 

Inot 

SaooeMlTe 

oompree- 

■ionper 

inoh. 

Permanent 
■et. 

Bnoeeeefre 

permuient 

■et. 

Bemarks. 

TotaL 

Penqnare 
inoh. 

Potrndf: 
600 
2.600 
6,000 
7,600 
10,000 
12,500 
16,000 
17,500 
20,000 
20,600 
21.000 
21,600 
22,000 
22,500 
23,000 
23.600 
24,000 
24,  COO 
25,000 
25,500 
26.000 
26,600 
27.000 
27.500 
28.000 
28.600 
20,000 
20.500 
80.000 
44, 8«) 

1.000 
6.000 
10,000 
16,000 
20,000 
26.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62.000 
63.000 
64.000 
65.000 
66,000 
57,000 
58.000 
69.000 
60,000 
88,760 

0. 

.000026 
.U00125 
.000276 
.000526 
.000676 
.000800 
.001025 
.001176 
.001200 
.001226 
.001226 
.001250 
.001276 
.001300 
.001325 
.001850 
.001376 
.001425 
.001450 
.001500 
.001525 
.001575 
.001600 
.001650 
.001700 
.001675 
.009000 
.009700 

Inbh. 

0. 

.000025 
.000100 
.000150 
.000250 
.000150 
.000125 
•000225 
.000150 
.000026 
.000026 

0. 

.000026 
.000026 
.000026 
.000026 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000175 
.007125 
.000700 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Jndk. 
0. 

laitielloed. 

BlMtie  limit 
XnttmetestraoKtiL 

0. 

'O. 

0. 

.007650 

.007650 



General  euvMMry, 

BlMtio  limit  per  sqoare  inch  of  original  lection ^..ponnda..      57,000 

Comprenion  per  inoh  nnder  atresa  at  elastic  limit inch..  0.001700 

Ultimate  strength  per  aqnare  inoh  of  original  section pounds..      88,700 

Manner  of  fSsilare toiplefleznre 

Bent  180O  withont  fracture. 


Marks  on  bar,  j^j J^ 

Length,  V. 

Diameter,  ".798. 

Sectional  area,  .50  sqoare  inch. 


TESTS   OF  IBON  AND   STEEL. 

No.  487. 

Oompreasum  Test 
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CoDiprM- 

Snooeuive 

oompre*- 

•ion  per 

inch. 

Mt. 

SaooMdve 

Mt 

^ 

TotoL 

Peraoroare 

Paundi. 
500 

9.500 
5.000 
7^500 
IOlOOO 
1^500 
1^000 
17.500 

21.000 
22;  500 
28.000 
23.500 
24,000 
24.500 
29^000 
29^500 
28^000 
28^500 
27,000 
27.500 
28.000 
28^500 
29.000 
28^500 
80.000 
48,820 

Pounds, 
1  000 
;>,000 
10,000 
15,000 
20.000 
25.000 
80,000 
83,000 
40.000 
41,000 
42.000 
48.000 
44.000 
45.000 
46,000 
47.000 
48,000 
40.000 
50.000 
51.000 
52,000 
58,000 
54,000 
55.000 
56^000 
57.000 
58.000 
50.000 
60,000 
87,b40 

InOL 
0. 

.000125 
.000275 

!  000650 
.000775 
.001000 
.001125 
.001275 
.001275 
.001800 
.001850 
.001400 
.001450 
.001500 
.001525 
.001575 
.001575 
.001600 
.001650 
.001700 
.001725 
.001775 
.001825 
.007725 
.006175 
.008650 
.000800 
.000025 

Inch. 
0. 

.000125 
.000150 
.000250 
.000125 
.000125 
.000225 
.000125 
.000150 
.0 

.000025 
.000050 
•  000050 
.000050 
.000050 
.000025 

000050 

o: 

.000025 
.000060 
.000060 

000025 
.000050 
.000060 

005000 
.000450 
.000475 
.000650 
.000625 

a 

0. 

a 

0. 
0. 
0. 

a 

0. 
0. 

JiMft. 

0. 

Ultlmte  strangth. 

0. 

0. 

.000060 

.000050 

.007825 

.007775 

General  aummorjf. 

JE]«aiie  limit  per  square  inoh  of  original  fection ponnda..      56,000 

CoDpteasloD  per  inch  under  atrese  at  elastic  limit inch..  0.001825 

Ultimate  Htrengtb  per  square  inch  of  original  section pounds..     87.840 

Haanerof  fidlnre triple  flexore 

Bent  180O  without  fracture. 
S.  Ex«  36 19 


Marks,  T  Ji 

Diameter,  '^564. 

Sectional  area»  J25  square  inch. 

Length,  3''. 


TESTS   OF  IRON  AND   STEEL. 
No.  592. 
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AppUedload*. 

Slonffation 
per  inch. 

Saooewlve 
elongation 
per  inch. 

Permanent 
set. 

Sncoeasive 

permanent 

•et. 

Bemarka. 

TotaL 

PerMniwe 

PoundM, 
250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
14,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12.750 
13,000 
13. 2:)0 
13.5D0 
13,750 
14.000 
14  2:>0 
14,500 
14,750 
15,000 
IS,  500 
16.00C 
16,500 
17.000 
17.600 
18,000 
IH,  600 
19,000 
19.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22.040 
19,200 

Pound*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40  000 
50.000 
51.000 
52,000 
63,000 
54,000 
65.000 
66,000 
67.000 
58.000 
50.000 
60.000 
62,000 
04.000 
06.000 
68,OU0 
70.000 
72,000 
74,000 
76,000 
78,000 
60.0  0 
82.000 
81.000 
86,000 
88,000 
88,160 

Inek, 
0. 

.000100 
.000233 
.000400 
.000567 
.000700 
.000900 
.001033 
.001200 
.001300 
.001833 
.001367 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.012700 
.013100 
.013600 
.014100 
.016100 
.016333 
.017700 
.018400 
.019433 
.0-JOIOO 
.021000 
.024067 
.026600 
.029733 
.083833 
.036000 
.040033 
.044667 
.048033 
.055033 
.062333 
.072000 
.086667 
.104000 
.146667 
.1000 

Ineh. 
0. 

.000100 
.0d0133 
.000167 
.000167 
.000133 
.000200 
.000133 
.000167 
.000100 
.000033 
.000034 

a 

.(00033 
.000033 
.000034 
.000033 
.000033 
.001167 
.000400 
.000500 
.000500 

.oorooo 

.001233 
.001367 
.000700 
*  001033 
.000967 
.001500 
.002167 
.002.'J33 
.0031.33 
.002600 
.003667 
.004033 
.004634 
.004266 
.006100 
.007300 
.009667 
.014667 
.017333 
.042667 
.053333 

InA, 
0. 

a 

0. 

a 

0. 
0. 
0. 
0. 
0. 

Iru^ 
0. 

Initial  load. 
BlaaUo  limit 

Load  at  time  of  mptnie. 

0. 

.010638 

.010638 

.014233 

.008600 

.010600 

.005867 

General  eummary. 

Teneile  streoisth  per  square  inch  of  oriffinal  section ponnda..     88.160 

Ebeticiimit  per  aqoare  inch  of  original  aeotlon r..do....     Sooo 

Elougation  per  infth  after  mptnre Iniih..     T2SOO 

Elongation  per  inch  under  strain  at  elaaticllmit do.. I.    .001588 

Bedaction  in  diameter  at  point  of  rapture do.IIl        .154 

Kednction  in  area  after  rupture,  per  centum  of  original  aection 47  2 

Position  of  rupture  .  .^ ".8  from  middle  of  atem 

Character  of  broken  surface flneailky 

£longatioiiof  Inohaectiona ,„ ^ *.14j'».41*  "jS 
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TESTS   OF   IRON  AND   ST££L. 


No.  593. 
Marks,  TJs 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  iDob. 
JiOiigth,  3". 


Applied  loads. 


ToUL 


Powiuto. 
250 
1,250 
2,500 
8,750 
5,000 
6,250- 
7.500 
8.750 
10,000 
10,250 
10,600 
10.750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,600 
12,750 
18,000 
18.250 
13.600 
18,750 
14.000 
14,250 
14,500 
14.750 
15,000 
15,500 
10.000 
10,500 
17,000 
17,500 
1R.000 
18.600 
10.000 
10,600 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
28,600 
28,850 
21,200 


Feraqomre 
inen. 


Poundt, 
1,000 
5.000 
10,000 
16.000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
62,000 
53,000 
54.000 
55,00(» 
60.000 
57,000 
58,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94.000 
96^400 


IQongsttoii 
per  inch. 


Inch. 

0. 

.000000 
.000188 
.000207 
.000400 
.000567 
.000738 
.000867 
.(01038 
.001100 
.001188 
.001167 
.001200 
001238 
.001267 
.001300 
.001333 
.001367 
.001400 

-.001600 


.006667 


.009300 
.010267 
.  010533 
.  0112G7 
.012000 
.013067 
.  014707 
.016000 
.018000 
.020500 
.  023333 
.02,5367 
.027997 
.030607 
.034267 
.037287 
.011833 
.046167 


.058500 

.060500 

.078388 

.1000 

.1467 


Snooessive 
elongation 
per  inch. 


0. 

.000000 
.000188 
.000134 
.000133 
.000167 
.000166 
.  000134 
.000166 
.000067 
.000038 


.000033 
.000088 
.000034 
.000033 
.000038 
.000034 
.000033 
.000100 
.001338 
.003834 
.002166 
.000407 
.000967 
.000266 
.000734 
.000733 
.001067 
.  001700 
.001833 
.001400 
.002500 
.002838 
.002034 
.002600 
.002700 
.003600 
.003000 
.004066 
.004834 


.008000 
.011833 
.0-21667 
.0467 


Pennanent 


Inch. 
0. 

—.000067 
—.000067 
—.000067 
—.000067 
-.000067 
— . 000067 
—.000067 
—.000067 


—.000067 


.007067 


.010600 


Suoceuive 
pezmaDent 


Ineh, 
0. 

—.000067 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.007184 


.008538 


Bemarke. 


Initial  load. 


Elaatlo  limit 


Tensile  atrength.  i 

Load  at  time  of  rapture. 


General  eummary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..      05,400 

Blastio  limit  per  square  inch  of  original  section do 51,000 

Blongstion  per  inon  after  rapture inch..      0  2167 

Elongation  perinoh  under  strain  at  elastic  limit do 001500 

Reduction  in  diameter  at  point  of  rupture do 164 

Bednction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  Af  rupture ".3  fVom  middle  of  stem 

Oharaoterof  hrokeDSnrrsee floe,  diky 

^ngntion  of  inch  fectiop^ ".18,".35*, 'M8 
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Marks,  T  J, 

Diameter,  '^664• 

Sectional  area,  .25  sqaare  inch. 

Length,  3''. 


Ko.  69i. 


Applied  iMids. 

peruioh. 

BaceeMlTe 
elongation 
per  inch. 

Permanent 
set. 

• 

Snooeesive 

•ei. 

Bemarka. 

Totel. 

Porsqnaie 

PmumU. 
250 
1,250 
£500 
8,760 
5,000 
6.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
11^250 
12,500 

18,000 
13,250 
13.500 
18,750 
14.000 
14,250 
14,600 
14,750 
15^000 
15.250 
15.500 
15,750 
16,000 
16.500 
17,000 
17.500 
IflLOOO 
18L500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 

28,500 
24,000 
24,500 
25,000 
25,500 
26^000 
M.500 

Pound*. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41.000 
42,000 
48.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
64,000 
55;  000 
56,000 
57,000 
58.000 
59.000 
60,000 

tkZ 

63,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
96.000 
08.000 
100,000 
102,000 
104,000 
106.000 
107.040 

IndL 

a 

.000167 
.000800 
.000467 
.000683 
.000800 
.000967 
.001100 
.001267 
.001800 
.001867 
.001400 
.001400 
.001438 
.001467 
«  001600 
.001533 
.001667 
.001683 
.001667 
.001700 
.001738 
.001767 
.001800 
.001888 
.001867 
.001938 

!002600 

.003538 

.004600 

.006238 

.007767 

.009267 

.010500 

.012167 

.013600 

.019400 

.017000 

.  018788 

.020433 

.022267 

.024500 

.027000 

.029667 

.082100 

.084933 

.038388 

.042833 

.047233 

.052000 

.0533 

•  0700 

.0833 

.1167 

Inch, 

0. 

.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000138 
.000167 
.000083 
.000067 
.000033 

0. 

.000038 
.000034 
000083 
!0Q0038 
.000084 
.000066 
.000084 
.000083 
.000088 
.000084 
.000033 
.000^3 
.000084 
!000066 
.000100 
.000567 
.000983 
.001067 
.001688 
.001584 
.001500 
.001283 
.001067 
.001433 
.001800 
.001600 
.001738 
.001700 
.001834 
.002233 
.002500 
.002667 
.002433 
.002833 
.003400 
.004500 
.004400 
.004767 
.0013 
.0167 
.0183 
.0334 

Inch. 
0. 
0. 
0. 

a 

0. 

0. 

0. 

.000088 
.000033 

Inch, 
0. 

Initial  load. 
lEIaatio  limit 

Load  at  time  of  mptore. 

"Vooooii" 

0. 

.000088 

0. 

.000033 

0. 

.000067 

.000034 

.000038 

•000666 

28.760 

95,100 

General  eummary. 

Tenaileetrength  per  eqnare  inch  of  original  section...: poands.. 

Xlaaticlimit  per  eqnare inch  of  original  section do 

Sloogation  per  inch  after  raptnre !II!inoh" 

Slongatton  per  inch  nnder  strain  at  elastic  limit JJ.."  do 

Seduction  indiameter  at  pointof  mptare \'. !.!"'    *  do*  v»« 

Badnetion  in  area  afier  mptnre.  per  centom  of  original  section V.  80  6 

Position  of  mpttire .'".70*fttmi  neck 

Cbaracter  of  broken  snrfkce fine  graonlar,  radiating  £kx>m  a  doll  spot  at  oironmferenee 

Xloogaiion  of  inch  secUoDS ,.,,...,...;...., r/....".25,»"ai,".00 


107,040 
59,000 
0.1500 

.002088 
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Marks  on  bar,  ^^Jl^ 

Length,  6". 

Diameter,  '^798. 

Sectional  area,  .60  sqoare  inch. 


TESTS  OF  IBON  AND   STEEL. 

Ho.  486. 

OompresHan  Te9L 


CompTM- 

SaooMdve 
oompres- 

Permanent 
■ek 

Snoeeedve 

permuient 

•eU 

Bemarks. 

TotaL 

PerMiiare 
inch. 

P<mnd». 
600 

6^000 
7,600 
10,000 
12.500 
16.000 
17,500 
20,000 
20.600 
21,000 
21,500 
22,000 
22,500 
23,000 
23.600 
24,000 
24.  £00 
25,000 
25.500 
26.000 
26,500 
27,000 
27.600 
28.000 
28.500 
29,000 
29.500 
80.000 
44,880 

Poundt, 
1.000 
6.000 
10,000 
15,000 
20.000 
26,000 
80,000 
85.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62.000 
63.000 
64.000 
55,000 
66.000 
57,000 
58.000 
59,000 
60.000 
88.700 

Inah, 
0. 

.000025 
.000125 
.000275 
.000525 
.000675 
.000800 
.001025 
.001176 
.001200 
.001226 
.001226 
.001250 
.001276 
.001800 
.001825 
.001850 
.001375 
.001426 
.001450 
.001500 
.001525 
.001575 
.001600 
.0M1650 
.001700 
.001875 
.009000 
.009700 

IndL 

0. 

.000025 
.000100 
.000150 
.000250 
.000150 
.000125 
.000225 
.000150 
.000026 
.000026 

0. 

.000026 
.000025 
.000025 
.000026 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000175 
.007125 
.000700 

IndL 
0. 
0, 
0. 
0. 
0. 

a 

0. 
0. 
0. 

Inch. 
0. 

Xnitinlloed. 

BlMtie  limit 
Ultimate  strenKth. 

..MIT. 

0. 

<). 

— 

0. 



.007650 

.007650 

General  summary. 

Blaatio  limit  per  aqaarelnoh  of  original  aeotion ....ponnda..     97,000 

Compreeaion  per  inch  under  atreaa  at  elaaticlimit inch..  0.001700 

Ultimate  Htrength  per  aqoara  inoh  of  original  aection poonda..     88^760 

Manner  of  fSaUure Ml^eflezare 

Bent  ISQO  without  fracture. 


Marks  on  bar,  ^^ 

Length,  &'. 

Diameter.  ''.798. 

Sectional  area,  .50  square  inch. 


TESTS   OF  IBON   AND   STEEL. 

Ko.  487. 

OompreasUm  Teat 


289 


Compret- 

•lOD  per 

inoL 

SoooeMive 
oompre»- 
sion  per 

PermaaeDt 

•et 

SaooeMlTe 

pemumeDt 

•et. 

BennrU. 

TotaL 

PerMToara 

Pomndi. 
600 

2;  600 

Sooo 

7,600 
10;  000 
12,600 

21,000 
21.600 
22;  000 
22;  600 

aiooo 

28.600 
SivOOO 
24,500 
25,000 
28^800 

21;  000 

2i;6O0 
27.000 
27,600 
28,000 
28;  600 
20.000 
28;  600 
80;  000 
4i;990 

PmmdM. 
1  000 
J,  000 
10,000 
15.000 
20.000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
68,000 
54,000 
66.000 
58.000 
57.000 
68.000 
50.000 
00,000 
87.blO 

JnOL 

0. 

.000125 
.000275 
.000525 

.000775 
.001000 
.001125 
.001275 
.001276 
.001800 
.001850 
.001400 
.001450 
.001500 
.001525 
.001575 
.001575 
.001600 
.001650 
.001700 
.001725 
.001775 
.001825 
.007725 
.008175 

loooaoo 

.009025 

Inch. 
0. 

.000125 
.000150 
.000250 
.000125 
.000125 
.000225 
.000125 
.000150 
.0 

.000025 
.000060 
.000060 
.000050 

ooooso 

.000025 
.000060 

o! 

.000026 

.000050 

000050 

.000025 

.000050 
.000050 
.005000 
.000450 
.000475 
.000650 
.000025 

IfidL 
0. 
0. 

a 

0. 
0. 
0. 

a 

0. 
0. 

Initial  loud. 
ElaaUolSiiilk 

0. 

0. 

.000050 

.000060 

.007826 

.ooms 

1 

General  eumnutry, 

BaflHo  limit  per  aqoAre  inch  of  original  ■ection pounds..     66b 000 

Compmslon  per  loch  under  etreaa  at  elaetio  limit inch..  0.001826 

UltiniAteetrength  per  aqoareinoh  of  original  Beotlon poiinda..     87,840 

jKanner  of  fldlnre triple  fleznxe 

Bent  180O  without  fractore. 
S.  Ex.  36 19 
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Marks  on  bar,  y?^\ 

Length,  S''. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


TESTS  OF-IBON  AND  STEEL. 

No.  488. 

Compremon  Test 


Oompret- 

■ionper 

InoET 

SaeoeMlve 
oomprM- 

Permuioiit 
•et. 

Snooetdve 

parmanent 

•et 

BeoiArU. 

ToteL 

PWMmHB 

PtoMidf. 
600 
8,600 

6,000 
7,600 
10,000 
18,600 
16,000 
17,600 
80,000 
80.600 
31.000 
31,600 
33.000 
38.600 
33,000 
38,600 
34,000 
34,600 
3^000 
85,600 
86.000 
26.600 
37,000 
37.600 
38.000 
88,600 
38.000 
88.600 
80.000 
48,800 

1,000 

6^000 

10,000 

16,009 

80,000 

s^ooo 

80,000 
85,000 
40,000 
41,000 
43.000 
48,000 
44,000 
4^000 
46,000 
47,000 
48.000 
48.000 
60,000 
61,000 
68.000 
68.000 
64»000 
66.000 
66.000 
67,000 
68,000 
60.000 
00.000 
87,880 

0. 
.000135 

.000726 
.000860 

.001036 
.001300 
.001376 
.001400 
.001426 
.001475 
.001500 
.001525 
.001550 
.001575 
.001626 
.001650 
.001700 
.001725 
.001775 
.001800 
.001885 
.001850 
.001800 
.001025 
.001050 
.005736 
.008500 

JiMdL 

0. 

.030136 
.000160 
.000260 
.000300 
.000136 
.000176 
.000176 
.000176 
.000036 
.000035 
.000060 
.000025 
.000086 
.000036 
.000035 
.000050 
.000025 
000050 
.000026 
.000050 
.000036 
.000036 
.000036 
.000050 
.000025 
.000025 
.008776 
.002776 

TfidL 
0. 
0. 
0. 
0. 
0. 
0. 

I 

/-* 

InliiAlIoiid. 

XlMtlolillltt. 

XntlnuiteBtraiigth. 

0. 

0. 

a 

.006500 

.006800 

GtnertU 

XIaatielimltpwMniaMlDoh  of  oiicinalseotiuii pound*..     68,008 

CompraMloD  per iBBh  under  otrew  at  olMticUmi* inch..  0.0018SO 

U]|imotoalnnKih,poraqiioroinchororigiBBlaeotioa poondo..     87.830 

HMUMrorikilnio triple  floxmo 


SEx3649l 


TESTS  OF  IBON  AND  STEEL. 

No.  320. 

Tension  Tett 


291 


Marks  on  bar,  »f  ^ 
Diameter,  '^564 
Sectional  area,  .25  square  inch, 
liength,  G". 


Applied  loads. 


Total. 


Per  MiiKre 
inch. 


Elon^tioo 
per  inch. 


Pennanent 
Bet 


Snccesdve 

pennanent 

set. 


Bemarka. 


Pounds. 

250 

1.250 

2,500 

3.750 

5,000 

e.230 

8.500 

0.750 

7.000 

7,250 

7.500 

7.7J0 

8.000 

8.230 

8.500 

8.750 

9.000 

9.250 

9.500 

9,750 

10,000 

10,250 

10.500 

10.750 

11,000 

11.250 

11,500 

11,750 

is;  000 

12.250 

12,500 

12,750 

13.000 

13.250 

13.600 

13,750 

14.000 

14.250 

14,500 

14,750 

151.000 

IS.  250 

15^500 

16,750 

IfllOOO 

16^260 

16.600 

161750 

17.000 

17,250 

17.600 

18,000 

18.600 

19^000 

191600 

20.000 

20.600 

21.000 

21,600 

22^000 

22,500 

23,000 

231600 


P<nMd$. 
l.UOO 
5.000 
10,000 
15,000 
20.000 
25,000 
20.000 
27,000 
•28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
89.000 
37,000 
38,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40.000 
47.000 
48,000 
40.000 
50,000 
51,000 
62,000 
53.000 
64.000 
55,000 
50,000 
67.000 
58,000 
50.000 
00,000 
61,000 
62,000 
63,000 
64.000 
66.000 
M,000 
07,000 
08.000 
60;  000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84,000 
86.000 
88.000 
90,000 
92,000 
94.000 


IndL 

0. 

.000100 
.000250 
.000417 
.000550 
.00U700 
.000750 
.000767 
.000783 
.000817 
.000833 
.000867 
.000017 
.000960 
.000983 
.001000 
.001017 

•  .001007 
.001100 
.001117 
.001150 
.001167 
.  001217 
.001250 
.001267 
.001800 
.001317 
.001367 
.001400 
.001^33 
.001467 
.001483 
.001600 
.001550 
.001583 
.001017 
.001633 
.001650 
.001683 
.001717 
^001750 
.001750 
.001783 
.001850 
.001963 
.002150 
.002400 
.002760 
.003417 
.008800 
.006100 
.006550 
.008567 
.010417 
.012483 
.014383 
.010150 
.018517 


.025600 
.028400 
.031417 


Ineh. 
0. 

.000100 
.  000160 
.000107 
.000133 
.000150 
.000050 
.000017 
.000016 
.000034 
.000016 
.000094 
.000050 
.000033 
.000033 
.000017 
.000017 
.000050 
.000083 
.000017 
.000033 
.000017 
.000050 
.000033 
.000017 
.000038 
.000017 
.000050 
.000038 
.000033 
.000034 
.000016 
.000017 
.000060 
.000033 
.000034 
.000016 
.000017 
.000033 
.000034 
.000033 

a 

.000083 
.000067 
.000083 
•000217 
.000260 
.000850 
.000667 


.001200 
; 001450 
.002017 
.001850 
.002066 
.001860 
.001817 
.002867 
.001816 
.003000 
.002107 
.002000 
.003017 


IndL 
0. 

a 

0. 


JndL 


Initial 


.000050 
.000050 


.000017 


.000017 


-^000033 


—w  000017 


—^000088 


-^000017 


—  000060 


ElaatioUmit. 


.000183 


.000233 


.002600 
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TESTS  OF  IBON  AND  STEEL. 


Applied  iMidk 

EloDicatioii 
per  inch. 

SllOCe68iT6 

elooffation 
perinoh. 

Permanent 
aet 

Snooessive 

permanent 

Bet. 

nemarkt. 

ToisL 

PerMnuin 
look 

PtoMMb. 
24,000 
24,600 
25,000 
25.600 
26,000 
26,600 
26,820 
23,150 

06,000 
88,000 
100,000 
102,000 
104,000 
106,000 
107,280 

Ineh. 

0.035167 

.087250 

^  .044583 

•  .0500 

.0583 

.0700 

.0967 

Inch. 
0.003750 
.002088 
.007833 
.005417 
.0088 
.0117 
.0207 

Ineh, 

Ineh. 

Micrometer  removed. 

intimate  strength. 
Load  at  time  of  rapture. 

General  ewnmary. 

Speoific  gravity 7, 

Aardnees : 

Tensile  strength  pernqnare  inch  of  original  section pounda-- 

Elastic  limit  per  sqnare  ineh  of  original  section do 

Elongation  per  incn  after  mptare inch.. 

Elongation  per  inch  under  statin  at  elastic  liinit do 

Kednction  in  diameter  at  point  of  rapture do 

Reduction  in  area  after  rapture,  jMrcenlnmof  original  section ^ 

Position  of  rupture ".75  fh>m  middle  of  stem 

Character  of  broken  surftoe fine,  granular,  60  per  centum ;  dull  smoky  center,  40  per  centum 

Blongationof  Inohaeetlona ".09^  ".15  (".31  firaotured  section).  ".10,  ".08,  ".06 


23.84 

107,280 

63,000 

0. 1317 

.001763 

.134 

41.9 


TESTS  OF  IRON  AND  STEEL. 
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No.  32L 

Tension  Test 
Markson  bar,^^^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Lengthy  &'. 


Applied  loads. 


Totel. 


Per 


Miura 
Bcn. 


incl 


EloDf^ation 
per  inch. 


Snooesslye 
eloDgation 
per  inch. 


Permaaent 


Saooeeefye 
permftceni 


TJmnaTkfc 


P&wndi, 

250 
1,250 
2.5U0 
3,750 
5,000 
0.250 
7.500 
8,750 
10.000 
10^250 
lot  600 
10^760 
lUOOO 
11,250 
11,600 
11,760 
ULOOO 
12,250 
12.500 
12;750 
12,000 
18^250 
12.500 
11^750 
14.000 
14,250 
14.500 
14.750 
UvOOO 
1^250 
15^500 
15.760 
lOLOOO 
10^250 
10^500 
10^750 
17,000 
17,250 
17,600 
IS.  000 
19.500 
19.000 
19.500 
20.000 
20.500 
21,000 
21,500 
22.000^ 
22.5U0 
23.000 
23,500 
24.000 
24.500 
25.000 
35^600 
28^000 
28^500 
28^800 
2^,480 


FOIMdf. 

1,000 
6,000 
10.000 
15.000 
20.000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48.000 
44.000 
45,000 
40,000 
47.000 
48.000 
49,000 
60,000 
51.000 
62^000 
6J,000 
64,000 
63,000 
60.000 
67,000 
68,000 
60,000 
60,000 
61,000 
62^000 
63,000 
04.000 
65,000 
60,000 
07,000 
68.000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
00,000 
92,000 
04,000 
90,000 
08,000 
100,000 
102,000 
104,000 
106^000 
107,200 


Iiuh, 

a 

.000117 
.000300 
.000460 
.000600 
.000750 


.001050 
.001217 
.001250 
.00J800 
.001333 
.001360 
.001367 
.001388 
.001417 
.001407 
.001500 
.001550 
.001567 
.001600 
.001067 
.001700 
.001783 
.001767 
.001800 
.001850 
.001867 
.001933 
.001083 
.002017 
.002117 
.002433 
.002850 
.003407 
.004238 
.005150 
.005033 
.006067 
.008607 
.010617 
.012350 
.014067 
.016283 
.018017 
.019333 
.022567 


Inch. 
0. 

.0^117 
.000183 
.OOOICO 
.000150 
.000150 
.000160 
.000150 
.000167 
.000033 
.000020 


Inch. 

0. 

0. 

0. 

.000017 
.000017 
.000033 
.000033 
.000033 


iDitiiaioiid. 


.000017 
0. 

.000016 
0. 
0. 
0. 


.027250 
.030600 


.037367 

.042000 

.046667 

.0533 

.0633 

.0850 

.1167 


.000017 
.000017 
.000016 
.000034 
.000050 
.000033 
.000050 
.000017 
.000083 
.000067 
.000038 
.000033 
.000034 
.000033 
.000050 
.000017 
.000006 
.000050 
.000034 
.000100 
.000316 
.000417 
.000617 
.000766 
.000917 
.0007e3 
.001034 
.001700 
.001950 
.001738 
.001717 
.002216 
.001734 
.001516 
.003084 
.001966 
.002717 
.003550 
.002988 
.003584 
.001638 
.001667 


.000050 


.000017 


.000060 


.000067 


1.000017 


.000016 


JSlMtioUmit. 


.000733 


.000650 


.004550 


.003817 


.0100 
.0217 
.0317 


Mioitnnetor  remored. 


Ultimate  stren^b. 
Load  at  time  of  mptare. 


General  $ummary. 


ToMlle  strength  per  aqoAre  inch  of  oriffinal  aeotion ponnda. 

KtoatloUmitperaqnare  ioohof  original  section do... 

Slooe>tion  per  inch  after  mptnre iocfa. 

Xloogatlon  per  inch  under  strain  at  clastic  limit do... 

Badnetion  in  diameter  at  point  of  ruprnre do... 

Kednction  in  are*  afterraptare,percoutam  of  original  section 

Poaicion  of  rapture ".80  from  middle  of  stem 

r;iiaracter  of  broken  anrfaco fine  granular,  50  por  centnm ;  dull,  smoky  center,  50  per  oentam 

Bloogatkm  of  iaoh  sections 'M0,'M6  r.35  firaotored  section), 'U4(  "IS.  "18 


107,200 
62,000 
0.1667 
.002017 
.184 
4L9 
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TESTS  OP  IRON  AND  S'TCEL. 


Marks  on  bar,  *f^ 
Diameter,  ^'.564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Ka  324. 
TefuicnTwL 


Applied  loadi. 


TutoL 


Per 


rMQBre 
inoL 


Slonf^tloii 
per  Inch. 


Socoeflsire 
elongatioii 
perinoh. 


Permaneiit 
•et 


SaoMMiTe 
pennanent 


Pound9, 
250 
1.250 
2,500 
3,750 
COM 
6,250 
7,600 
8.750 
10,000 
10,250 
10,600 
10,790 
11,00;) 
11,250 
11,600 
11,750 
12.000 
12,250 
12,600 
12,750 
13,000 
18,250 
13,600 
13,750 
li,000 
14,250 
14,500 
14,750 
16,000 
15,250 
15,500 
15.750 
16.000 
16,250 
16,600 
16,760 
17,000 
17.260 
17.500 
18,000 
18.600 
19,000 
10,600 
20,000 
20,600 
21.000 
21,600 
22.000 
22,600 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26.000 
26,300 
20,000 


Pdinidt. 

1,000 
6,000 
10,000 
15,000 
20,000 
2.\0()0 
90,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49.000 
60,000 
61.000 
52.000 
63,000 
64,000 
65,000 
56.000 
57,000 
68,000 
.  59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
05,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
04,0^ 
96,000 
98,000 
100,000 
102.000 
104,000 
105^200 


Inch. 
0. 

.000100 
.0008167 


.000583 
.000667 
.000883 

.000967 
.001067 
.001183 
.001200 
.001267 
.001383 
.001333 
.001367 
.001367 
.001433 
.001467 
.001500 
.001633 
.001667 
.001600 
.001088 
.001007 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001900 
.001967 
.002000 
.002067 
.002833 
.003200 
.004033 
.001900 
.r06300 
.007967 
.010000 
.012000 


JndL 
0. 

.000100 
.000167 
.000100 
.000166 
.000184 
.000166 
.000184 
.000100 


Indi, 


Inch. 


initfaa 


.000067 


.000034 


.000034 
.000033 
.000033 
.000034 
.000033 
.000088 
.000034 
.000033 
.000038 
.000034 
.000038 
.000033 
.000031 


.000033 


.000033 


.000067 
.000088 
.000067 
.000766 
.000367 
.000833 
.000867 
.001400 
.001667 


.000167 


.000184 


ElMtioHmlt. 


.003867 


.008700 


.015833 
.018200 
.020800 
.022800 
.026000 
.028667 
.031733 
.035033 


.043833 

.051067 

.0600 

.0767 

.1067 


.  002000 
.001833 
.002000 
.  002367 
.002600 
.002000 
.003200 
.002667 
.003066 
.003300 
.004000 
.003000 
.007234 


.0167 
.0300 


Hlorameter  remoTed. 


Tnttmate  atrenctli. 
JjOBd  At  time  of  mptiir«. 


General  enmmary. 

Tensile  strenirtli  per  aqnare  inob  of  original  seotion pounds..    10.\200 

Elastic  limit  per  sqaare  inch  of  original  section do —      65.000 

Elonjratlon  per  inch  after  rnptare inch..      0.  I93't 

Elongation  per  inch  ander  strain  at  elastic  Umit do 002067 

Redaction  in  diameter  at  point  ot  mptnre do  ..  .  174 

Bedoction  in  area  after  mptnre,  per  oentnm  of  original  section 6*i.  2 

Position  of  mptoro ".OOfttMn  neck 

Ohnracter  of  urolcen  snrfaco sUlcy,  interspersed  witb  fine  gnuinlAtt  on 

Xloaigadon  of  inoli  sections ''.09,  M8  (".36  fhustared  aeoUon) 


TESTS   OF  IRON  AND   STEEL. 

Ko.  325. 

Tension  Test. 
Marks  on  bar,  K^^ 

Diameter,  "ML 

Sectional  area,  .25  square  inch. 

Length,  3". 


2d5 


Applied  loMlB. 

perbMh. 

SaeoMalve 

Mt. 

p«niuni«nt 
•et 

.-^■. 

TotaL 

PerMoare 

PkNMMfa. 

250 
1,250 
S.500 

8,750 
$000 
8:250 
7,600 
8^790 
10,000 
10^250 

m6oo 

10,750 
11,000 
11,290 
11,900 
11,790 
12.000 
12;  290 
12,900 
13,790 
18,4100 
13.290 
12.600 
13.750 
14.000 
14.290 
14.600 
14,760 
15.000 
15,290 
15b  500 
15,750 
10.000 
16,250 
16.500 
16.790 
17,000 
171250 
17.900 
18.000 
18^900 
19,000 
18^900 
80.000 
20^900 
21,000 
21,900 
22.000 
22,900 
28^000 

84.000 
24.600 

S^OOO 

86^000 
20^800 
27.088 

27,810 
28,900 

PowMb. 
1,000 
6^000 
10,000 
16,000 
20.000 
25.000 

85,000 
40^000 
41,000 
42^000 
48.000 
44,000 
45.000 
4«^000 
47.000 
48.000 
49.000 
60,000 
61,000 
62,000 
63.000 
64.000 
66,000 
66.000 
67.000 
68.000 
69.000 
60,000 
61.000 
82,000 
63.000 
64.000 
66,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
7«^000 
78,000 
80,000 
82,000 
84,000 
80,000 
88^000 
90,000 
92,000 
84.000 
90^  000 
96.000 
100,000 
102.000 
104,000 
108^000 
108,000 
100.240 

JnM. 
0. 
.000100 

1600488 
.000600 

•  000767 
.000900 
.001038 
.001067 
.001100 

•  001188 
.001167 
.001200 
.001288 
.001287 
.001388 
.001867 
.001887 
.001400 
.001438 
.001438 
.001487 
.801800 
.001583 
.001667 
.001633 
.001667 
.001700 
.001700 
.001733 
.001767 
.001833 
.001988 
.001967 
.002100 
.002633 
.003038 
.004107 
.006000 
.007600 
.009067 
.0U438 
.018038 
.018300 
.016900 
.019100 
.021600 
.028767 
.028600 
.028338 
.032167 
.035667 
.041000 
.0467 
.0688 

•  .0633 
.0767 
.1167 

JndL 

0. 
.000100 
.000188 
.000100 
.000100 
.000187 
.000107 
.000188 
.000188 
.000034 
.000033 
.000038 
.000084 
.000088 
.000038 
000034 
.'0OOO66 
.000034 

0. 

.000033 
!000033 

0. 
.000034 

*.ooooe8 

'.000006 

.000034 
000088 

i 

.000083 
.000084 

! 000100 

'000183 

.000583 

.000400 

.801184 

.001833 

.001600 

.001667 

.002366 

.001600 

.002267 

.001600 

.002200 

.002400 

.002267 

.002788 

.002883 

.002834 

.003500 

.005838 

.0067 

.0066 

.0100 

.0134 

.0400 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
9. 

Ihiftiillottd. 

• 

Miorom8tor  vuuOTod. 

intimate  strength. 
Load  at  time  ofraptaTe. 

0. 

Ul 

0. 

0. 



0. 

.001788 

.001788 

General  eumnmr^. 

Tiiiaileetrengtb'persqQarBliicliororigliialseotion pounda..    109,240 

Slaetic  limit  per  square  iDob  of  originaTMCtion do....      66,000 

Slonf^ation  per  ioca  after  rapcare '. inch..      0.1767 

Bloa^ation  per  inch  under  strain  at  ttlastlo'hmit.'. do 001967 

Itedoction  in  diameter  at  point  ol  rapture do 144 

KednctioD  in  area  after  rupture,  per  centnm  of  original  section ^^-^ 

P#taitionofrBptnre rMOfromneok 

Character  of  brpken  sniiiMe fine  granular,  60  per  centum. ;  dull  center,  40  per  oentnm 

Skmgation of  Inch  teotiona ,. ".09, 'M7  (".27  ftaMtnred  section) 
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TESTS   OP   IRON   AND   STEEL. 


No.  382. 
Tension  Test 
Marks  on  ban  *  f  ^ 
Diameter,  '^564. 
Sectional  area,  .26  square  inch. 
Lensrth,  6"^ 


Applied  loads. 


ToteL 


EkmgalUm 
per  Inch. 


BaooessiTe 
elongation 
per  inch. 


Permuient 
■et. 


Bnocessiye 
pennanent 


PMNldt. 

260 
2,250 
2,600 

2,760 
6,000 
0^260 
7,600. 
a760 
10,000 
10,250 
10,600 
10,760 
U,000 
11,260 
1}.500 
11^760 
12.000 
12,260 
12,600 
12,760 
18,000 
18,260 
18,600 
18,760 
14,000 
14,260 
14,600 
14,760 
16,000 
16^260 
16.600 
16,760 
10,000 
10,250 
10,500 
10,760 
17,000 
17,250 
17.600 
18,000 
18.600 
19.000 
10,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23.000 
28,600 
24,000 
24,600 
26.000 
2^600 
20,000 
20,290 
20,000 


iVimdt. 
1,000 
6,000 
10,000 
16,000 
20.000 
25,000 
80,000 
86,000 
40,000 
41,000 
42.000 
48.000 
44,000 
46,000 
40,000 
47,000 
48.000 
49.000 
60,000 
61,000 
52,000 
68.000 
64,000 
66.000 
60,000 
67,000 
68,000 
60.000 
00,000 
01,000 
02,000 
08,000 
04.000 
06,000 
00.000 
07,000 
08.000 
09.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
00,000 
02.000 
04.000 
90,000 
08,000 
100,000 
103,000 
104,000 
106,100 


*  Jne*. 

0. 

.000117 
.000800 

.000407 
.000617 
.000788 


IndL 
0. 
0. 

.000017 


IndL 
0. 


Initial 


.000060 
.000060 


.001188 
.001800 
.001800 
.001888 
.001807 
.001417 
.001407 
.001488 
.001517 
.001587 
.001588 
.001088 
.001030 
.001088 
.001717 
.001760 
.001800 
.001817 
.001807 
.001917 
.001960 
.001088 
.002017 
.002050 
.002117 
.002200 
.002488 
.008517 
.004460 
.005760 


.000050 
.000060 


.000017 
.000010 
.000017 

0. 

0. 

0. 

0. 


.000034 


.000050 


.000017 


.000088 


.000010 


.000088 


ElaetioUxnit. 


.000417 


.007450 
.008050 
.010600 
.012707 
.014017 
.016007 
.019160 
.021083 
.023917 
.020107 


.005000 


.004588 


.032000 

.035807 

.0400 

.0407 

.0617 

.0000 

.0800 

.1160 


Hicrometer  romored. 


Ultimate 

Load  at  time  ox  npinre. 


iffth. 
«  np 


€^eH0ral  9ummary. 

Tensile  strength  per  sqnare  inch  of  orislnal  section ]>onnds..    105, 160 

EhMtic  limit  per  sqnare  inch  of  original  section do....      02.000 

Elongation  per  inch  after  rapture inch..      0.1583 

Elongation  per  inch  under,  strain  at  clastic  limit do 002050 

Reduction  in  diameter  at  point  of  rupture do 184 

Reduction  in  areaafter  mptore.  per  centum  of  original  section 54. 6 

Position  of  mptnre 1".  85  from  neck 

Character  of  hroken  snrfsee. . .  fine  silky,  interspersed  with  traces  of  granuliir  metal :  cop-shaped  ends 
Elongation  of  Inchseotions ".09,  'MO.  MO,  'M3  (".88  fh^ctured  section)  ".la 


Marks  on  bar,  ^f* 
Diameter,  ".5U. 
Sectional  area,  .26  scmare  inch. 
Length  6'^ 
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Applied  loAdt. 


ToUL 


FW 


rniura 
InoA. 


Elongation 
per  inch. 


SneoeeelTe 
elonntion 
perlnob. 


Pennenent 


SoooeselTe 
pennanent 


Povmdt, 

250 
],S50 
2.600 
8.7M 
^000 
0^290 
7,600 
a.  760 
10.000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12.250 
12.500 
is;  760 
18,000 
13.250 
11,600 
12,750 
14,000 
14,290 
14^500 
14,790 
15.000 
15,250 
15.500 
15^750 
IC^OOO 
16,250 
10.600 
1C;750 
17.000 
17.250 
17.500 
18.  COO 
18.500 
19,000 
18,500 
201 000 
20.600 
*  21, 000 
21,600 
22,000 
22,500 
28,000 
28,600 
24.000 
24.600 
25.000 
2^500 
28.000 
28.340 
22,900 


Powndi. 
1.000 
5,000 
10.000 
15,000 
20.000 
25.000 
.  80.000 
85.000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 
40^000 
47.000 
48.000 
48.000 
60,000 
51.000 
52.000 
58,000 
54,000 
55,000 
58,000 
57,000 
68,000 
50,000 
80.000 
61,000 
62,000 
88,000 
64,000 
65,000 
60.000 
67,000 
68.000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
02,000 
04.000 
06.000 
86,000 
100,000 
102,000 
104,000 
105,860 


Inch. 

a 

.000188 


.000467 


.000788 
.000950 

.001117 

.001388 

.001817 

.001850 

.001850 

.001400 

.001483 

.001483 

.001600 

.001533 

.001567 

.001617 

.001667 

.001688 

.001700 

.001788 

.001767 

.001850 

.001867 

.001017 

.001050 

.002017 

.002267 

.002767 

.003333 

.004300 

.004717 

.005800 

.006138 

.006867 

.007750 

.008800 

.010467 

.011850 

.018733 

.U15833 

.017517 

.010583 

.021667 

.024050 

.026600 

.02l»700 

.032017 

.0ii6600 

.0417 

.0450 

.0538 

.0617 

.0750 

.1117 


JndL 

0. 

.000138 
.000167 
.000167 
.000166 
.000150 
.000167 
.000167  • 
.00C168 
.000034 
.000033 

0. 

.000050 
.000033 
.000050 
.000017 
.000033 
.000034 
.000050 
.000050 
.000016 
.000017 
.000038 
.000034 
.000083 
.0U0017 


0. 

0. 

0. 

.000017 
.000038 
.000038 
.000050 
.000050 
.000050 


Ineh. 


Initial 


.000017 
.000016 


.000017 


.000067 


.000017 


.000038 
.000067 
.000250 
.000500 
.000566 
.000967 
.000417 
.001083 
.000333 
.000734 


.0000150 


Xlaatlo  limit. 


.002450 


.003800 


.001050 

.001667 

.001888 

.001888 

.002100 

.001684 

.002066 

.002084 

.002888 

.002450 

.003200 

.008217 

.003688 

.0052 

.0038 

.0083 

.0084 

.0133 

.0867 


.006188 


.003788 


Micrometer  reuoTed. 


tnUmate  strength. 
Load  at  time  of  fraotore. 


General  summary. 

TenaOe  strength  per  eqnare  inch  of  original  Motion ponnds.. 

U«rtie  limit  per  aonare  inch  of  original  section do.... 

Ktengation  per  Inrh  after  mptare 4 Incth.. 

JRongation  per  inch  under  strain  at  elastic  limit do.... 

Bedaction  in  diameter  at  point  of  mptnre do.... 

Rednction  in  area  after  mptare,  per  centum  of  original  section 

Position  of  mptnre l".80fhmineck 

Cfaanuster  of  broken  snr&ce silky  center;  silky,  interspersed  with  grannlar  metal  at  olrcomfer- 


105,860 

69.000 

a  1450 

.001050 

.144 

6 


Bloogtttionofinehieetiona ".08, 'M0»  Ml,  ".13  r.85  fractured  section)  M9 


8  "iSl&eL  :BJi.J^r}ei» . 


JUfJ^ 


SEx36491 
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No.  706. 
Marks,  A  E  XI 
Diameter,  "ML 
Sectional  area,  .25  sqoare  inch. 
Length,  6''. 


pertnoh. 

Pensaiioiit 
Mi. 

BacoMtlTe 
Mi. 

Semsrks. 

ToteL 

'•yar* 

fltNMdt. 

260 
1,250 
2;  800 
8,750 
5,000 
0,250 
7.500 
8,760 
10,000 
10.250 
10,600 
10;  750 
11,000 
11,290 
11,900 
11,790 
12;  000 
12,250 
12;  000 
12;  790 
18,000 
18,290 
18,900 
18,790 
14,000 
14,290 
14,900 
14,790 
19,000 
U,290 
15,500 
15,750 
10,000 
16,250 
16,500 
16,760 
17,000 
17,250 
17,900 
18,000 
18,900 
19;  000 
10.900 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
28,000 
28,600 
24,000 
24,900 
25,000 
25,110 
20,100 

POMMlfc 

1,000 
5,000 
10;  000 
15^000 
20,000 
25^000 
80,000 
85,000 
40,000 
41.000 
42;  000 
48^000 
44,000 
4^000 
46,000 
47,000 
48,000 
49;  000 
60.000 
61,000 
98.000 
68,000 
64,000 
65,000 
56.000 
67,000 
68.000 
90;  000 
60,000 
61,000 
62.000 
6S.00G 
64,000 
66.000 
66.000 
67,000 
68,000 
60,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
•0,000 
02,000 
04,000 
IPO,  000 
08,000 
100,000 
100,440 

.000167 
.000888 

.000600 

•000667 

.000817 

.001000 

.001188 

.001300 

.001883 

.001867 

.001400 

.001483 

.001467 

.001488 

.001688 

.001567 

.001600 

.001650 

.001067 

.001700 

.001717 

.001767 

.001817 

.001867 

.001883 

.002017 

.008888 

.006188 

.005667 

.006417 

.007167 

.008100 

.008817 

.000733 

.010517 

.011583 

.0tt183 

.013050 

.014833 

.017167 

.010033 

.021350 

.023417 

.025760 

.028700 

.031667 

.083167 

.080167 

.043500 

.049000 

.0507 

.0667 

.0833 

.1167 

0. 

.000167 
.000106 
.000107 
•  000167 
.000150 
.000183 
.000188 
.000167 
.000088 
.000084 
.000088 
.000088 
.000084 
.000016 
•000050 
•000084 
•000088 
•000050 
.000017 
.000088 
.000017 
.000050 
.000060 

.oroooo 

.000016 

.000184 

.001866 

.001250 

;000584 

.000750 

.000750 

.000088 

.000717 

.000016 

.000784 

.001066 

.000600 

.000867 

.001783 

.002384 

.001606 

.002317 

.002067 

.002338 

.002090 

.002967 

.001500 

.006000 

.004883 

.005600 

.0077 

.0100 

.0106 

.0634 

InA. 
0. 
.000017 

!000088 

.000007 
.000067 

!000067 

JndL 

0. 

.000017 
.000016 

0. 
.000084 

0. 

0. 

0. 

0. 

Inltuaioul. 
EImUo  limit. 

Tensile  fftrenfrtb. 
LoAd  at  time  of  roptn^. 

.000067 

a 

.000067 

0. 

.000067 

0. 

.002900 

.002838 

• 

Oenerul  wmmary. 

Speciflo  gnylty.*. 7.8676 

HardncM - 20.14 

Traailestrmjcth  per  square  inch  of  original  section ponnds..    100,440 

Blamicllmii  per  Bonareloob  of  original  section : do 57,UU0 

Elongation  per  inch  after  mptnve inch..     0.1667 

ElooKatlon  per  inch  under  strain  at  elastic  Umit do...    .001888 

Kednction  in  diameter  at  point  of  mptnre do 104 

BedoetioB  fas  area  after  mptare,  i»er  centam  of  original  section .« 49.7 

Position  of  raptare 1"  from  middTe  of  stem 

Character  of  liroken  snrlkoe silkji  traces  of  fine  granulatioa 

«, ^^  -^,_.^  _._^___  ".11,".21.".35*,«.13,".11,''.00 


Kkmgation  of  Inch  sections  . 
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TESTS   OP   IRON  AND   STEEL. 


No,  706. 
Marks,  A  E  X2 
Diameter,  '^564. 
Sectionskl  area,  .25  sqaare  inch. 
Length,  6". 


Applied  lotda. 


TotaL 


Per  square 
inon. 


Bloontloii 
permoh. 


Socceaeive 
elongatioii 
per  Inch. 


Pennaaeot 


SuooeaalTe 
permanent 

aet 


Bemarka. 


Poundt, 
250 
1,250 
2,500 
8,750 
6,000 
0,260 
7,600 
8.750 
10,000 
10,250 
10,600 
10,750 
11.000 
11,250 
11,600 
11,760 
12.000 
12,250 
12.500 
12,750 
13,000 
13.250 
13,500 
l.%  750 
14,000 
14.260 
14,500 
14,750 
16.000 
15,250 
15,600 
16.760 
10,000 
18,260 
18,500 
10.750 
17,000 
17,250 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21.600 
22,000 
22,500 
23,000 
23.500 
24,000 
24,600 
24,920 
19.900 


Poundi. 
1,090 
6,000 
10.000 
15,000 
20.000 
25,000 
30.000 
85,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
54,000 
55.000 
68,000 
67,000 
68,000 
60,000 
80,000 
CI. 000 
62,000 
83,000 
84,000 
86,000 
80.000 
87.000 
88,000 
89,000 
70,000 
72, 000 
74.000 
78.000 
78,000 
80,000 
62.000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
98,000 
98,000 
,99.880 


Inch, 
0. 
.000100 

000250 
.000400 
.000550 
.000738 
.000000 
.001087 
.001233 
.001250 
.001300 
.  001833 
.001387 
.001400 
.001438 
.001487 
.001500 
.001650 
.001683 
.001800 
.001833 
.001887 
.001717 
.001733 
.001817 
.001833 
.001867 
.001883 
.001983 
.003800 
.008150 


.007300 
.007963 
.009000 
.009987 
.010838 
.011887 
.012750 
.014187 
.018500 
.018887 
.021017 
.023187 
.025760 
.028500 
.031500 
.034588 


.044760 

.049500 

.0817 

.0700 

.0967 


Inch. 
0. 

.000100 
.000160 
.000150 
.000150 
.000183 
.000167 
.000167 
.000163 
.000017 
.000050 
.000088 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
.000017 
.000033 
.000034 
.000050 
.000016 
.000084 
.000018 
.000034 
.000016 
.000100 
.  001817 
.002850 


.000487 
.000633 
.001067 
.000067 
.000866 
.000834 
.001083 
.001417 


.002167 
.003350 
.002150 


.002750 

.003000 

.003088 

.004250 

.005917 

.004760 

.0122 

.0083 

.0267 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000017 


.000017 


Elastio  limit 


.000067 


.000050 


Tensile  strengtb. 

Load  »t  Ume  of  mptare. 


Omeral  nmmarp. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..      99,680 

Elastio  limit  per  sqaare  inclx  of  orlginalseotion do....      60,000 

Elongation  per  incn  after  rapture Inch..      0.1883 

Elongation  per  Inch  nnder  strain  at  elastic  limit do 001883 

Reduction  in  dlamet«rat  point  of  rupture do 184 

Reduction  In  area  after  rupture,  per  centum  of  original  section ', 54^8 

Position  of  rupture  - —  i".l  from  necit 

Oharacterof  broken  surface.. fine  silky,  cnixbaped  end 

Elongation  of  inch  sections ".12.  ".89*,  ".18»  MS,  ".10.  ".07 
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No.  707. 
Marks,  A  E  XS. 
Diameter,  ''.664. 
Sectional  area,  .26  square  inch. 
Length,  &'. 


ApplM  loads. 

pwXaoh. 

SnooMflfro 
eUmntion 
perlnoh. 

Pennanent 

ML 

SneoeMive 

Bomarks. 

ToteL 

PflTMraAre 

250 
1,250 
2.500 
$760 

Sooo 

8.250 
7,500 
8,750 
10.000 
10,250 
10,600 
10^750 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,500 
12,760 
13,000 
12,250 
12,600 
13,750 
14,000 
14,250 
14.600 
14,760 
15,000 
15^250 
1&.500 
15^760 
10.000 
10.250 
18.600 
18,760 
17,000 
17,250 
17,600 
18^000 
18,600 
19.000 
10,600 
20.000 

ao.500 

21,000 
21,600 
22,000 
22.600 
23.000 
28,600 
24,000 
24,600 
2^000 
25,600 
25,790 
20,400 

Pbimdff. 
1,000 
6.000 

10.000 

l^ooo 

20,000 
25.000 
80.000 
85,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
49.000 
50,000 
61.000 
62,000 
63.000 
54.000 
65.000 
50,000 
67,000 
68,000 
50.000 
60,000 
01,000 
82,000 
83,000 
04,000 
06.000 
60.000 
87,000 
88,000 
80,000 
70,000 
72,000 
74,000 
76,000 
78LO0O 
80.000 
82.000 
84.000 
88,000 
88,000 
90,000 
92,000 
04,000 
98,000 
98,000 
100,000 
102,000 
108,160 

Ifuh. 

a 

.000187 
.000888 

.000500 
.000067 
.000838 

.001000 
.001187 
.001338 
.001860 
.001387 
.001383 
.001450 
.001483 
.001538 
.001560 
.001607 
.001617 
.001850 
.001688 
.001717 
.001738 
.001783 
.001800 
.001860 
.001888 
.001033 
.001907 
.002033 
.002050 
.002887 
.003500 
005017 
.006088 
.007338 
.008187 
.009138 
.009750 
.010588 
.012833 
.014183 
.010187 
.018033 
.020000 
.022750 
.024788 
.027688 
.060633  - 
.038388 
.087107 
.040838 
.046417 
.064000 
.0617 
.0833 
.1100 

InA. 
0. 

.000167 
.000106 
.000107 
.000167 
.000106 
.000167 
.000167 
.000168 
.000017 
,000017 
.000010 
.000067 
.000033 
.000050 
.000017 
.000017 
.000050 
.000088 
.000033 
.000034 
.000010 
.000050 
.000017 
.000050 
.000038 
.000060 
.000034 
.000068 
.000017 
.000317 
.001138 
.001517 
.001068 
.001260 
.000834 
!  000960 
.000017 
.000638 
.001760 
.001800 
.002034 
.001868 
.001907 
.002760 
.001988 
.002850 
.002760 
•003000 
.003884 
.008868 
.006584 
.007588 
.0077 
.0210 
.0287 

Iwsh. 

0. 

0. 

.000017 
000050 
.000050 
.000087 
.000007 
.000087 
.000087 

Ifuh. 
0. 

.000017 
.000083 

0. 

.000017 
0. 
0. 

a 

Initial  load. 

Slaatie  limit. 
Loadattimeofroptiira. 

.000087 

0.    . 

.000087 

.0 

.000083 

.000016 

.000100 

.000017 

Oeneral  tummary, 

TeiisflertnngtlrperiqnaroinohoroTii^al  seotloii poanda. 

JElaatto  Bmit  par  aqnare  inch  of  original  seotion do... 

KloDgation  par  inch  altar  mptnre Indi., 

SkmgatloD  par  Inoh  nndar  sUain  at  alaatio  limit do..., 

Badaetlon  in  diamet««r  at  point  of  mptnra do..., 

KednotloD  in  area  after  raptare,  par  oentam  of  original  seotUm .^^ 

Position  of  nptnre ".7  fh>m  middle  of  atom 

Character  of  Broken  sarfkce fine  ailky.  oap-ahaped  end 

ISlon^tion  of  inclx  eectiona ,..., ".10,  ".17,  ".19,  ".39*,  ".14,  ".00 


108,160 

01,005 

0.1800 

.002060 

.184 

54.0 


JToap  JBjc 


SEx3649l 
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No-  322. 
Tension  I^L 
Marks  on  bar,  ^1^ 
Diameter,  ''.564. 
Sectional  area,  J25  square  inch. 
Xengtdy  6''. 


Applied  loads. 


ToUL 


PerMoaro 


erMoi 
inoJL 


Potrndf. 

1,000 

^000 

10.000 

lfi.000 

20.000 

25^000 

80,000 

85.000 

40,000 

41,000 

42.000 

43.000 

44.000 

45.000 

46,000 

47.000 

4M,  000 

.49.000 

60.000 

61.000 

63,000 
54,000 
66.  OOO 

isaooo 
^•222 

ssss 

SoSS 

s^:  «»<^ 


Elonsation 
permolL 


Inch. 

D. 
.000107 


.000417 
.000567 
.000700 
.000850 
.001017 
.001167 
.001200 
.001233 
.001283 
.001817 
.001388 
.001350 
.001400 
.0014M 
.001468 
.001517 
.001538 
.001563 
.001650 
.001683 
.001717 
.001750 
.001788 
.001818 
.001817 
.003100 
.002400 
.002860 
.006467 
.004250 


.005088 
.006810 


c»0. 


OOO 


€nB, 


I 


-IS-  o"2 


IS  I  i-.- 


.008600 
.000660 
.  011100 
.  018188 
.01«St)0 
.017388 
.010600 
.021667 
.024417 
.027183 
.020660 


.067417 
.041068 


.051838 

.061667 

.0788 

.0083 

.1160 


Saooeeaire 
elongation 
per  inch. 


Inch, 

.000167 
.000116 
.000134 
.000150 
.000133 
.000150 
.000167 
.0001^0 
.000083 
.000088 
.000060 
.000034 
.000016 
.000017 
.000050 
.000050 
.000088 


.000016 
.000050 
.000067 
.000038 


.000088 
.000033 
.000060 
.000084 
.000188 
.000300 
.000450 
.000617 
.000783 
.001017 


.000867 
.001200 
.000500 
.001850 
.001250 


.002017 
.002183 
.002117 
.002167 
.002750 
.002766 
.002467 
.003083 
.004184 
,003666 


.005500 

.009834 

.016638 

.0200 

.0167 


Pennanent 


Jneh. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000038 
.000038 


.000083 


.000267 


.003088 


.007317 


Snooeaaive 

permanent 

net. 


Inth. 


.000017 
.000016 

a 

0. 


.000017 


.000017 


.001284 


Bemtfks. 


Initial  load. 


Elaatlo 


lOorometer  lemored. 


Ultiniateatrenffth. 
Load  at  time  ofniptoie. 


General  iumm4Mrjf» 


9,^\t,S" 


^tpecAn**'^^  .  .- '' "l^tiare  iD<)l>  of  Officinal  aeetion pounds..    108,280 

^^fJtii»«*^?S^»^*n«'»o'«'*«*»«l  •««**«» f»C'     SS'SS 

>r**5J\uoi^'P®T  Rafter  raptare inch..     0.1600 

V*^SttV^«'\^t&5fiderat«in  at  elaaUo  limit do 001883 

^5SrtooP«I.^^«tSr  appoint  of  raptore do 124 

^SSlSn  ^«  *^lS?titer  nxptnre,  per  oentnm  of  original  seott^^ 89.2 

^^«?rSo^»*^:^^^. -.-••••••" • ".90 from  neck 

^^Von  of  '^P^^xr^n  sarfiwe line  grannlar  80  per  oent.,diiU  smoky  center  20  per  cent 

1;^A5et:  ofV^ToV^^^to^ ^....^ .T..^42.".ll^U3/U5.'U7r.30fhM)tnre48ep^|»> 
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iro.323. 

TenrianTest. 
Marks  on  bar,  ^|^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Length,  &'. 


Applied  loads. 

Elonntion 
perukoh. 

Saoceasive 
elongation 
per  inch. 

Permanent 
set. 

Saooeasive 

pennanent 

aet. 

Bemarka. 

TotaL 

PeraooarB 

Pwndt, 
250 
1.250 
2.600 
8.750 
5,000 
6,250 
1,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
12,750 
18,000 
13.250 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
1^000 
1^250 
1^500 
15^750 
16,000 
16,250 
16,600 
16,750 
17,000 
17,250 
17.600 
18.000 
18,500 
19.000 
19^600 
20,000 
20,600 
21,000 
21,500 
22.000 
22.500 
28,000 
23,600 
24,000 
24,600 
!»SkOOO 
25^400 
2,600 

Poundi, 
1.000 
6.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
43,000 
43,000 
44,000 
46,000 
40,000 
47.000 
4a  000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
6^000 
66,000 
67,000 
58.000 
50,000 
60,000 
01,000 
63,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82.000 

t^Z 

88.000 
90.000 
92.000 
94.000 
96,000 
98.000 
100,000 
101,840 

Inch, 
0. 

.000100 
,000238 
.000883 
.000517 
.000607 
.000838 
.001000 
.001150 
.001183 
.001233 
.001267 
.001300 
.001338 
.001850 
.001383 
.001438 
.001467 
.001517 
.001538 
.001583 
.001633 
.001607 
.001700 
.001767 
.001833 
.002050 
.002338 
.002867 
.003633 
.004483 
.005100 
.006250 
.007033 
.007838 
.008588 
.009317 
.010338 
.011483 
.013167 
.015083 
.017100 
.019400 
.021400 
.024638 
.027000 
.029588 
.081838 
.086917 
.041250 
.040683 
.053200 
.062000 
.0707 
.1117 

Inch, 

a 

.000100 
.000138 
.000150 
.000184 
.000150 
.000166 
.000167 
.000150 
.000033 
.000050 
.(>00034 
.000038 
.000033 
.000017 
.000033 
.000050 
.000034 
.000050 
.000016 
.000050 
.000050 
.000034 
.000033 
.000067 
.000066 
.000217 
.000283 
.000584 
.000766 
.000650 
.000617 
.001150 
.000783 
.000800 
.000750 
.000734 
.001016 
.001150 
.001684 
.001916 
.002017 
.002300 
.002000 
.002988 
.002667 
.002588 
.002250 
.005084 
.004838 
.005438 
.006617 
008M0 
'.0147 
.0850 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 

Inch. 
0. 

Initial  load. 
SlasUolimii. 

merameterranioTed. 

Ultimate  stnnsth. 
Load  at  time  of  rnptnie. 

'"'."oboon " 

0. 

a 

.000083 

.000016 

.000050 

.000017 

.000100 

.000050 

.001000 

.000900 

.004783 

.003788 

.006883 

.004100 

Omeral 
Tensile  strenffth  per  sqnsre  ineb  of  orli 
""*-  -^ )  limit  per  square  inch  of  originaTseotlon 


ponada.. 

..  rsanare  Inch  of  original  seotion do.... 

Slongation  per  intfii  after  raptnre Inch.. 

Slongation  per  iitoh  under  strain  at  elastio  limit do.... 

Bedaction  in  diameter  at  point  of  raptnre do.... 

Bedaction  in  area  after  raptnre,  per  centom  of  original  section 


101.840 

b6wOOO 

0L1667 

.001700 

.1S4 

^ 38Li 

Position  of  raptnre ." .' 7. * ".75  ftt>m  neck 

Character  of  broken  snrlhee fine  giannlar  60  per  cent,  dnll  smoky  center  40  per  cent. 


]$longatioi|i  of  inch  sectiono . 


.".^,  'Ml,  ".12,  M4,  ".17  <".8l 
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No.  326. 
Tension  Test. 
Marks  on  bar,  ^^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3^^ 


AppUed  loads. 

^SSJ" 

Sneceaaive 

elongation 

per  inch. 

Pennanent 
set. 

SaooeaaiTe 

permanent 

aet 

Beouffko. 

ToteL 

""^^r 

Pimndt. 
250- 
1.250 
2.500 
8,750 
6.000 
6.250 
7.600 
8,750 
10,000 
10.250 
10,600 
10^750 
11,000 
11,250 
11,600 
11.750 
12;  000 
12;2S0 
12.600 
12.750 
I%000 
1^250 
13^500 
13.750 
14.000 
14,250 
14.500 
14,750 
15,000 
15^290 
15^500 
15^750 
16,000 
16.290 
16^600 

17,000 
17,2S0 
17.600 
18^000 
18,600 
10,000 
10,500 
20:000 
20,500 
21.000 
21,600 
2?  000 
231,600 

Sooo 

28,500 
24,000 
24,500 
25,000 
25.600 
96,000 
26.020 
26^000 
23,000 

PotrndM, 
1,000 
5,000 
10.000 
16,000 
20.000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62.000 
63,000 
54.000 
65,000 
56,000 
57.000 
68.000 
69,000 
60,000 
61.000 
62,000 
63,000 
61,000 
65,000 
.66.000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 

80,000 
82.000 
84,000 
86,000 
88,060 
90,000 
92,000 
94,000 
96,000 
98,060 
100,  €00 
103^000 
104,000 
104,080 
104,860 

Inch. 
0. 

.000067 
.000267 
.000367 
.000567 
.000700 
.000833 
.001000 
.001167 
.001200 
.001300 
.001300 
.001333 
.001333 
.001338 
.001400 
.001433 
001467 
.001533 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.  001767 
.001833 
.001867 
.001900 
.  001933 
.002033 
.002267 
.002667 
.003133 
.004233 
.005000 
.006067 
.006833 
.006800 
.009367 
.011367 
.013433 
.015667 
.017938 
.019667 
.022167 
.024800 
.026088 
.081083 
.038400 
.037338 
.042233 
.047867 
.055333 
.0667 
.0933 
.1000 
.1200 

Inch, 

0. 

.000067 
.000200 
.000100 
.000200 
.000133 
.000133 
.000167 
.000107 
.000038 
.100100 

0. 
.000033 

0. 

0. 

.000067 
.000033 
.000034 
.000066 
.000067 
.000033 
.000034 

0. 

.000033 
.000033 
.000034 
.000066 
.000034 
.000083 
.000033 
'    .000100 
.000234 
.000400 
.000466 
.001100 
.000767 
.001067 
.000766 
.001467 
.  001067 
.002000 
.002066 
.002284 
.002266 
.001734 
.002500 
.002633 
.002188 
.004100 
.002367 
.008933 
.004900 
.006634 
.007460 
.011367 
.0266 
.0067 
.0200 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initlalload. 

Blaatlo  limit. 

Micrometer  removed. 

UlUmate  atreng^h. 
Load  at  timeof  mptore. 

» — 

0. 

.000038 

.000033 

.  000033 

0. 

.000067 

.000034 

.001000 

.000933 

.005767 

.004767 

General  aummary. 

TeoflOe  strength  per  aqaare  inch  of  original  section pounds..  104,860 

Elafltio  limit  per  aqoare  inch  of  original  section do —    61,000 

Xlongatlon  per  inch  after  rnptnre Inch..    0.1867 

EloBgation  per  inch  under  atraln  of  elaatio  limit do 001933 

BedoctSon  in  diameter  at  point  of  raptare do 124 

Sednctlon  in  area  after  mptare,  per  eentam  of  original  aeotion 89.2 

Poaitionofraptnie. ".  50  flrom  middle  of  stem 

Cbmracter  of  broken  sar&ce  fine  granular,  small  dull  apoi  at  center 

EloogatiQDoflschseotlona ".18  (".26  firactnred  aeotion), 'M2 

S.Ex.36 ^20 
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TESTS  OF  IRON  AND  STEEL. 


No.  327. 

Tension  Test. 
Majrkson  bar,  ^J^ 
Diameter,  '^664. 
Sectional  area,  .25  sqaare  inch. 
Length  3''. 


Applied  loads. 

Elongation 
per  inch. 

Soocesaive 
elongation 
per  inoh. 

Permanent 
set. 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Snocessive 

permanent 

set. 

Remarks. 

• 

Total. 

Per  square 
inch. 

PottfUff. 

260 
1,250 
2,600 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
10^250 
10,500 
10,760 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,500 
12,750 
18,000 
18.250 
18,600 
18,750 
14.000 
14.250 
14,.500 
14,750 
15^000 
15r250 
15,500 
15.750 
16,000 
16,250 
16.600 
16.750 
17.000 
17.250 
17,500 
18.000 
18.500 
19,000 
19,600 
20.000 
20,600 
21,000 
21,600 
22,000 

'   Pound*. 
1,000 
6.000 
10,000 
16,000 
20.000 
25,000 
30,000 
85.000 
.    40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
50,000 
67,000 
58,000 
59.000 
60,000 
61,000 
62,000 
63,000 
04,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
02.000 
94.000 
96.000 
98.000 
100.000 
102,000 
104,000 

Inch. 
0. 

.000100 
.000233 
.000367 
.000533 
.000667 
.  000833 
.000967 
.011200 
.001233 
.001267 
.001300 
.001333 
.001333 
.001367 
.001400 
.001467 
.001500 
.001533 
.001533 
.001507 
.901600 
.0016.13 
.001667 
.  001788 
.001800 
.  001807 
.001000 
.  001933 
.002033 
.002167 
.002500 
.  003000 
. 003707 
.004600 
. 005567 
.006667 
.007507 
.008467 
.010100 
.011967 
. 014300 
.010067 
.018300 
.020600 
.022733 
.025900 
.028300 
.031733 
.035233 
.  039200 
.044567 
.050000 
.062833 
.0667 
.1000 

Inch. 

0. 

.000100 
.000133 
.000134 
.000168 
.000134 
.000166 
.000134 
-.000233 
.000033 
.000034 
.000033 
.000033 

0. 

.000034 
.000033 
.000067 
.000033 
.000033 

0. 

.000034 
. C00033 
.000033 
.000034 
.OOOOCG 
.000067 
.000067 
.000033 
.000033 
.000100 
. 000134 
.000333 
. OOOjOO 
.000767 
.  COOS-^S 
.000967 
.001100 
.000900 
.000900 
.  001633 
.001H67 
.002333 
.001767 

.002300 
.002W3 
.003167 
.002400 
.003433 
.003500 
.j003J»67 
.005367 
.005433 
.012833 
.003867 
.0333 

Inch. 
0. 

Initial  load. 

0. 

. 

0. 



.000033 

.000033 

■ 

Elastic  limit. 

.000133 

.000100 

.  001567 

.001484 

.005033 

.004366 

22,800 

23.000 

23;  600 

24.000 

24.600 

25.000 

^loromptaT  i^moved. 

26,600 

. 

26^000 

UlUraate  strength. 
Load  at  time  of  ruptare. 

22,900 

General  summarif. 

Tensile  strength  per  sqaare  inch  of  original  section pounds       104  000 

Elastic  limit  per  Moaro inch  of  original  sectioD do    *       60*000 

Elongation  per  inch  after  mptare '"[       inch'       a]867 

Elongation  per  inoh  nnder  strain  at  elastic  limit do  001033 

Reduction  in  diaimoter  at  point  of  mptnre !  do 124 

Reduction  in  area  aftermptare,  per  centum  of  original  section '. 89  2 

Position  of  rupture \\\ r'*fit>mneck 

Character  of  broken  snrfisoe fine  granular  80  per  cent,  dull  smoky  spcVao  per  coBt,  ".1  eooentrio 

Elongation  of  inch  sections 'M2. 'M6  r!,28  ftaotund  section) 


*                                •                                                                                                                       i 

it 
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No.  700. 
Marks,  B  £  X 1 
Diameter,  '^564. 
Sectional  area,  .25  sqnare  iDcli. 
Length,  6". 


Applied  loads. 


Total 


*toc] 


aqnare 

DCO. 


ElonjERtloii 
per  Inch. 


SnocoMiTo 
elonsation 
perinch. 


Permanent 
set. 


Saccessivo 
permanent 


Bemarka. 


Potmtff. 
250 
1.250 
2.500 
3,750 
5.  COO 
0.250 
7,5pO 
8.750 
10,000 
10.250 
10.600 
10,760 
11.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18.000 
18.250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.250 
15,500 
15,750 
18,000 
10,250 
18,500 
18,750 
17,000 
17,250 
17,500 
18,000 
18,800 
18,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,000 
24,000 
24.500 
25,000 
25^110 
22.000 


Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
48,000 
50,000 
51,000 
52,000 
53.000 
£4,000 
55,000 
50,000 
57,000 
58,000 
50,000 
80.000 
61,000 
62.000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86^000 
88,000 
90.000 
92,000 
94,000 
96,000 
98.000 
100,000 
100,440 


InefL 
0. 

.000100 
.000267 
.000400 
.000567 
.000717 
.000900 
.001067 
.001233 
.001267 
.001800 
.001333 
.001350 
.001383 
.001433 
.001467 
.001500 
.001530 
.001583 
.  001617 
.001650 
.001700 
.001733 
.0017^3 
.001867 
.001950 
.002007 
.002250 
.002733 


.004000 
.004850 
7005833 
.006833 
.008250 
.000017 
.009867 
.010407 
. 011417 
.013533 
.015333 
.017550 
.019833 
.022000 


.027417 

.030000 

.034000 

.037500 

.042000 

.047500 

.053067 

.0667 

.0833 

.1067 


Inch, 
0. 

.000100 
.000167 
.000183 
.000167 
.000150 
.000183 
.000167 
.000166 
.000034 
.000033 
.000033 
.000017 
.000088 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000084 
.000083 
. 000117 
.000183 
.000483 
.000567 
.000700 
.000850 
.000983 
.001000 
.  001417 
.000767 
.000850 
.000600 
.000050 
.002116 
.001800 
.002217 
.  002283 
.002167 
.002833 
.002584 
.002583 
.004000 
.003500 
.004509 
.005300 
.006167 
.013033 
.0166 
.0234 


Inch. 


Irush, 


Initial  load. 


.000050. 


.000733 


.000050 


ElasUo  limit. 


.000683 


Tensile  strenfrtb. 
Load  at  time  of  rapture. 


I 

General  eummary. 

a;g^«^?:::::::::::;:::::::::::::::::::::::::::::::::::::::::::::;;::::::::::^^  \^ 

Tenaile  atrengtii  per  square  inch  of  orisinal  section pounds..  100.440 

Etaatlo  limit  per  sqaare  inch  of  original  section do  ...    65,000 

Elon»tlon  per incn  after niptnre inch..    0.1417 

Elongation  per  Inch  nnder  strain  at  elastic  limit do 001788 

Eedoction  in  diameter  »t  point  of  rapture do —       .124 

Bednctlon  in  aiea  after  mptore,  per  oentom  of  original  section 39. 2 

PodtSon  of  mptnre 1".2  from  neck 

Chaneterof  tm>kenaarfkce granular  ^Ith  dull  center 

^^^Snli^SStieeiiaOB ".23»,  ".22-,  ".U.  ".10.  ".10,  ".09 
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TESTS   OP   IRON   AND   STEEL. 
No.  699. 


Marks,  B  E  X  3 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


Total. 


*incl 


Muare 
ion. 


EloQffation 
I>erlnch. 


SucoeasiTe 
elODgation 
perlsoh. 


Permanent 
Bet. 


Saoceaaive 

permanent 

aet. 


Kemaika. 


Pounda. 
250 
1, 250 
2,500 
3,750 
5,000 
6.250 
7,500 
8,750 
10,000 
10,250 
10, 5U0 
10, 750 
11,000 
11,250 
11,500 
11,750 
r2,(>tO 
12,250 
12,500 
12,750 
13,000 
13,250 
13, 500 
13,750 
14.000 
14,250 
li.500 
14.750 
15^000 
16.250 
» 15. 500 
16,760 
18,000 
16,250 
16,500 
16,750 
17,000 
17,250 
17,600 
18,000 
18,500 
19,000 
10,500 
20.000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24.000 
24,600 
24,610 
20,800 


Poundi. 
1,000 
6,000 
10,000 
15,000 
20, 000 
25,000 
30, 000 
35, 000 
40, 000 
41,000 
42. 000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
60,000 
61, 000 
62,000 
63,000 
64,000 
65.000 
56,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65;  000 
66,000 
67,000 
68,000 
69,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
08,000 
98,440 


Inch, 
0. 

.  000133 
.000350 
.000483 
.000667 
.000800 
.000083 
.001150 
.001300 
.001333 
.001367 
.001400 
.001433 
.001483 
.001533 
.001567 
.001600 
.001617 
.001650 
.001083 
.001760 
.001788 
.001833 
.001850 
.001067 
.002000 
.002117 
.002200 
.002600 
.002867 
.004100 
.004833 
.006217 


.008200 
.009080 


.011133 

.012183 

.014067 

.  016650 

.018417 

.020967 

.023800 

.026250 

.029500 

.032533 

.036167 

.041083 

.0483 

.0550 

.0667 

.0883 

.1100 


Inch, 
0. 

.000133 
.000217 
.000133 
.000184 
.000133 
.000183 
.000167 
.000150 
.000033 
.000034 
.000033 
.000033 
.000050 
.00005 


.000038 
.  000017 
,000033 
.000083 
.000067 
.000033 
.000050 
.000017 
.000117 
.000033 
.000117 
.000083 
.000400 
.000267 
.001238 
.000733 
.001384 
.000616 
.001367 


.001250 

.000800 

.001050 

.001684 

.  002583 

.001767 

.  002650 

.002833 

.002450 

.003250 

.003033 

.003634 

.004916 

.  007217 

.0067 

.0117 

.0216 

.0217  - 


Ineh. 

0. 

0. 

.000017 
.000017 
.000033 
.000033 
.000033 
.000033 
.000033 


Inch. 


Initial  load. 


.000017 
0. 

.000016 
0. 
0. 
0. 
0. 


.000050 


.000017 


.000083 


. 000033 


.000100 


.*ooo8i7* 


Elastic  limit 


.000600 


.000500 


Tensile  strength. 
Load  at  timeof  raptare. 


General  summary. 

Tensile atrenstb per  sqnare  inch  of  orisinAl seotitm pounds..    08,440 

Elastic  limit  per  square  inch  of  original  section do 65,000 

Elongation  per  inch  after  rupture inch..    0.1500 

Elongation  per  inch  under  atraln  at  elaatic  limit , do 001850 

Beduotion  in  diameter  at  point  of  rupture do 154 

Reduction  in  area  after  rupture,  per  centum  of  original  aeotion 47.2 

Poaition  of  rupture 1".3  from  neck 

Character  of  broken  aurfaoe aUkr,  interspersed  with  fine  granulaUon 

Elongation  of  inch  aectiona ".21,  ".80,  V13,  ".10,  ".08,  ".08 
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No.  701. 


Marks,  B  E  X  4 

Diameter,  '^504. 

Sectional  area,  .25  squai^e  inch. 

Length,  6". 


Applied  loads. 


Tot«L 


250 
1,25J 
'2,500 
8,7S0 
6,000 
4^250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,290 
11,500 
11.750 
12.000 
12,250 
12,600 
12,750 
13.000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16^000 
16^250 
10,500 
10,750 
17,000 
17.250 
17.600 
18.000 
18,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
25.000 
2^020 
21,400 


PersqiiAre 
Inon. 


Pounds. 
1.000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35^000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4a  000 
47,000 
48,000 
40,000 
60,000 
61,000 
52,000 
63,000 
64,000 
65,000 
60,000 
67,000 
68,000 
60^000 
60,000 
01,000 
62,000 
63,000 
«4,0C0 
63,000 
06,000 
67,000 
68,000 
09,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
83.000 
84,000 
80,000 
88.000 
00,003 
92,000 
94.000 
06.000 
98,000 
100,000 
100,060 


Blongation 
permcli. 


Ineh. 
0. 

.000133 
.000317 
.000483 
.000083 
.000800 
.000967 
.001138 
.001300 
.001817 
.001350 
.001307 
.001400 
.001450 
.0014(r7 
.001517 
.001583 
.001617 
.001060 
.001683 
.001717 
.001783 
.00170) 
.001800 
.001807 
.001900 
.001907 


.002117 
.002267 
.002617 


.004333 
.005667 
.006007 
.007488 


.009167 

.010467 

.012417 

. 014107 

.016333 

.018087 

.02^50 

.024167 

.026607 

.029417 

.033000 

.036833 

.041667 

.047250 

.054667 

.0650 

.0900 


I 


SaoceMiv« 
elonntioii 
per  loch. 


Inch. 
0. 

.000133 
.000184 
.000160 
.000150 
.000167 
.000107 
.000166 
.000107 
.000017 
.000033 
.000017 


.000050 
.000017 


.000060 
.000034 
.000033 
.000033 
.000034 
.000010 
.000034 
.000033 
.000007 
.000033 
.000007 
.000000 
.000084 
.000150 
.00035C 
.000466 
.001250 
.001334 
.001000 
.000810 
.000800 
.000884 
.001800 
.001950 
.001750 
.002160 
.002334 


.002017 
.002500 
.002750 


.004834 
.005583 
.  007417 
.  010333 
.0250 
.0183 


Permanent 

set.' 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


.000017 


.000033 


.000088 


.000183 


Suoceesive 

permanent 

aet. 


Iwih, 


.000017 


.000010 


.000150 


Remarks. 


Initial  load. 


Elaatio  limit 


Tensile  strenfrtb. 
Load  at  time  of  rnpioie. 


Qeneral  tummary, 

TeaaneetrenKtb  per  square inob  of  oilfflnal  section pounds..    100,080 

Slastio  limit  per  square  inch  of  original  section do —      57,000 

Xkngation  per  incn  after  mptore... Inch..     0.1450 

Elonfcatlon  per  inch  nnder  strsln  at  elastic  hmit do 001900 

Bednction  in  diameter  at  point  of  rnptnre do 144 

Redaction  in  area  after  mptnie,  per  centum  of  original  section 44. 6 

Position  of  mptnre l".3ftx)mneck 

Charactrr  of  broken  aurfihoe silky,  interspersed  with  fine  granulation 

Sloogationof  inchsectlona ".20,  ".28*,  ".12,  ".10.  ".09.  ".08 


310 


TE8TB   OF   IRON   AND   STEEL. 


Previoas  to  making  the  test^,  specimeDS  B  E  X  2,  B  E  X  5,  and  B 
E  X  6  were  subjected  to  rapidly  applied  stresses  of  14,500  poands, 
=  68,000  pounds  per  square  inch,  applied  five  times  to  each  at  inter- 
vals of  ten  minutes.  The  time  of  applying  the  stresses  was  about  two 
seconds  for  each  application. 

No.  702. 
Marks,  B  E  X  2 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loftdfl. 


ToUL 


Pound*. 
2iM) 
1,250 
2,600 
8,750 
5,000 
6.250 
7,500 
8,750 
10,000 
11,250 
12,600 
13,760 
18,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,250 
15,600 
15,760 
18,000 
16,250 
16,500 
18,750 
17,000 
17,250 
17,600 
18,000 
18,600 
19,000 
18,600 
20,000 
20.600 
21.000 
21,600 
22,000 
22,600 
23.000 
23,500 
24,000 
24,600 
24.700 
21.800 


Per  MQAre 
inco. 


Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
30.000 
85,000 
40.000 
45.000 
50,000 
61,000 
62,000 
53,000 
64,000 
65,000 
50,000 
57,000 
58,000 
69.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65;  000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
06,000 
08,000 
08,800 


EloDKatlon 
per  Inch. 


Inch. 
0. 

.000117 
.000300 
.000500 
.000667 
.000867 
.001033 
.001250 
.001433 
.001633 
.001807 
.001917 
.001950 
. 002017 
.002007 
.002117 
.002167 
.002200 
.002283 
.002333 
.002417 
.002450 
.002533 
.002583 
.002700 
.  002783 
.003233 
. 003733 
.005517 
.006483 
.007567 


.011167 

.013667 

.016833 

.010250 

.021217 

.024167 

.027500 

.03091/ 

.035717 

.042250 

.048500 

.058667 

.0750 

.1000 


SocoeaBive 
elonntion 
perlnch. 


Pemuinent 

Mt. 


I 


Inch. 
0. 

.000117 
.000183 
.000200 
.000167 
.000200 
.000166 
.000217 
.000183 
.000200 
.000234 
.000050 
.000033 
.000067 
.000050 
.000050 
.000050 


.000083 
.000050 
.000084 
.000033 
.000083 
.000050 
.000117 
.000083 
.000460 
.000500 
.001784 
.000066 
.001064 
.002U6 
.001484 
.002500 
.003166 
.002417 
.001967 
.002950 


.003417 
.004800 
.006538 
.006250 
.010167 
.016333 
.0250 


Inch. 
0. 

0. 

0. 

0. 

0. 

.000033 
.000050 
.000067 
.000083 
.000083 
.000100 


.000133 


.000183 


.000400 


.004767 


Socoeesire 

permsnent 

set 


Inch. 


.000033 
.000017 
.000017 
.000016 
0. 
.000017 


.000033 


.000050 


.000217 


.004867 


Bflmarke. 


loltiAlloAd. 


ElMtio  limit 


Tensile  strength. 
Load  «t  time  or  rupture. 


General  summary. 
Tensile  strength  per  square  loch  of  original  section •. pounds. 


Elastio  limit  per  square  inch  of  original  section do 

Elongation  per  inon  alter  rupture................ inch.. 


M,800 
es.000 

^ ^ .  ai300 

Elongation  perinoh  under  strain  at  elastio  limit do 002583 

Seduction  in  diameter  at  point  of  rupture do 124 

Reduction  in- area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture ".0  from  neck 

Clua-aoter  of  broken  surface fine  granular,  dull  center 

BlongaUon  of  inch  sections ".81*.  ".14,  MO,  ".08,  ".06,  "0/ 


TESTS  OF  IRON  AND  STEEL. 
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No.  703. 


Marks,  B  E  X5 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


TolaL 


PerMOAze 


erMof 
incn. 


Elongation 
permclu 


Sucoeflfllve 
elonntlon 
perlnob. 


Permanent 
set 


SncoesslTe 

permanent 

set 


RwnarVa. 


250 

1,250 
2.500 
2,750 
6,000 
0,250 
7,600 
8,760 
10,000 
11,250 
1^600 
12;750 
18,000 
18,250 
18,600 
13,760 
HOOO 
14,260 
14,600 
14750 
15^000 
16,250 
16,600 
18^760 
10,000 
10,250 
10,600 
10,750 
17.000 
17,250 
17,600 
18,000 
18,500 
10,000 
10,500 
20,000 
20,600 
21.000 
21,500 
22.000 
23,600 
23^000 
28,600 
24,000 
24,800 
20,800 


1.000 
6^000 
10,000 
16,000 
20,000 
26,000 
80,000 
35,000 
40.000 
45,000 
50.000 
61,000 
62,000 
53,000 
64,000 
65,000 
60,000 
57,000 
68,000 
.  60,000 
00,000 
61,000 
62,000 
08,000 
64..000 
65,00« 
60,000 
07.000 
08,000 
60.000 
70,000 
72,000 
74,000 
70,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
02,000 
04,000 
90,000 
07,200 


JnctL 


.000117 
.000317 


.000683 
.000850 
.001017 
.001200 
.001400 
.001600 
.001867 


.001933 
.001907 
.002017 
.002050 
.002138 
.002167 
.002233 
.002263 
.002317 
.002383 
.002450 
. (02517 
.002667 
.002767 


.003467 
.004833 


.007600 


.011067 
.014417 
.017500 
.019607 
.022667 
.026200 
.029067 
.038917 


.045000 


.0750 
.1107 


Inch. 
0. 

.000117 
.000200 
.000183 
.000233 
.000107 
.000107 
.00U188 
.000200 


Inch. 

0. 

0. 

0. 

0. 
.000017 
.000017 


Jneh. 


Initial  load. 


.000088 
.000033 


.600017 

I. 

.000010 


.000207 
.000016 
.000050 
.000034 
.000050 


.000033 


.000083 
.000034 


.000050 


.000007 
.000067 
.000150 
.000100 
.000810 
.000384 
.001366 
.001500 
.001167 
.001883 
.002334 
.002750 


.002107 
.003000 
.003538 
.003467 
.004250 
.004010 
.006167 
.010333 
.019607 
.0417 


;;;;;!!!!!!!!' ■"***:■-- 

. 

.000050 

.000017 

.000100 

.000100 

.000317 

.  000107 

.004738 

.004410 

. 

1 

1 

XlaaUo  limit. 


Tensile  strength. 
Load  at  time  of  raptore. 


Qenerai  tummeury. 

Tensile  atrength  per  square  inch  of  original  aeotion ponnds..     97,200 

Slastio  limit  per  square  inch  of  original  section do....      08,000 

Klongation  per  inch  after  mptare inch..      0.1700 

Blongatkmperineh  under  strain  at  elaatioUmit do 002517 

Kedactlonm  diameter  at  point  of  rupture do 144 

Rednctloo  in  area  after  rupture,  per  centum  of  original  section 44.6 

Position  of  rupture ".85  from  middle  of  stem 

Charaeter  of  broken  surface fine  granular,  dulloenter 

TBftngation  of  toch  aeotiona 'MO,  ".  18,'C87*,  ".  l^  ".  12,  ".  10 
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TB8T8   OF  IRON  AND   STEEL. 


Marks,  B  E  X  6  ^ 

Diameter,  '^564. 
Sectional  area,  .25  square  inch 
LeDgth,  6''. 


No.  704. 


Applied  loads. 


Total. 


Persanare 
inch. 


Elongation 
permch. 


Saoceaaive 
elongation 
perinch. 


Permaneat 
aet 


SnoceaaiTe 

permanent 

aet. 


Remarks. 


PoundM. 
250 
1,250 
2,600 
8,750 
5,000 
0,250 
7.500 
8.750 
10,000 
ll,2o0 

12,  rm 

12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,250 
15.600 
16,750 
18,0€0 
10,250 
10.500 
16.750 
17,000 
17,250 
17.600 
18,010 
18.500 
19.000 
10,500 
20,000 
20.600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,040 
22.400 


Fcfundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
4.'),000 
60,000 
51,000 
52,000 
53,000 
54.000 
65,000 
56,000 
57,000 
58,000 
60,000 
60,000 
61,000 
02.0(t0 
03,000 
64,000 
05.000 
68.000 
67,000 
68,000 
69,000 
70,000 
72.000 
"14.000 
76, 0(10 
78,000 
80.000 
82,000 
84,000 
86, 000 
88,000 
90,000 
92,000 
04.000 
96.000 
98,000 
100,000 
100,160 


Jn«A. 
0. 

.000117 
.000300 
.000467 
.000667 
.000833 
.001033 
.001217 
.001433 
.001033 
.001833 
.001807 
.  001950 
.001983 
.002033 
.002067 
.  002133 
.  002183 
.002233 
.  002283 
.002367 
.002450 
.002550 
. 002617 
.  002800 


.004717 

.005283 

.  005817 

.  006917 

.008300 

.009950 

.011917 

.014333 

.016067 

.  019200 

.021333 

.  024167 

.026500 

.030250 

.034000 

.039033 

.044333 

.  052500 

.0683 

.0950 

.1033 


Inch. 
0. 

.000117 
.000183 
.000167 
.000200 
.000166 
.000200 
.000184 
.000216 
.000200 
.000200 
.000034 
.000083 
.000033 
.000050 
.000034 
.000066 
.000050 
.000050 
.000050 
.000084 
.000083 
.000100 
.000067 
.000188 
.000550 
.001367 
.000566 
.000534 
.001100 
.001383 
.001650 
.001067 
.002416 
.002334 
.002538 
.002183 
.002834 


.003750 

.003750 

.005033 

.005300 

.008167 

.0158 

.0267 

.0083 


Jndu 


Inch. 
0. 

0. 
0. 
0. 
0. 
0. 

.000017 

.000017 

.000038 

.000050  i   .000017 

.000067    .000017 


Initial 


.000017 

I. 

.000016 


.000083 


.000167 


.000033 


.00^17 


.000016 


.000084 


Elastic  limit 


.000766 


.004584 


TenaQe  atrength. 
Load  at  time  of  mptnrc. 


General  eummary. 

Tenaile  strength  per  aqnore  inob  of  original  aection ponnda..  100.160 

Elaatio  limit  per  sqoare  inch  of  original aeotion do....    03,000 

Elongation  per  incn  aftermptnre inch..    0.1333 

Elongation  per  inch  ondor  strain  at  elastic  limit do 002617 

Kednction  in  diameter  at  point  of  mptore do 124 

Redaction  in  arott  after  rnptnre,  per  centom  of  original  aection ••       89.8 

Position  of  rapture     ".80fW>mneck 

Character  of  broken  snrface grannlar,  dnll  center 

Elongation  of  inch  aectiona ".20», 'MS,  ".12,  ",10.  ".08,  "07 
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TE8T8  OF  IRON  AND  stEEL.  315 


9.-S"  STEEL  B.  L.  BIFLE. 

[Steel  specimens  Item  tube,  jacket,  hoops  and  breech  block,  and  bronse  from  conaole.) 
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TESTS   OP   IRON   AND   STEEL. 

No.  376. 
Tensiim  Test 
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Migrk  on  bar,  A  A 
Diameter,  ^^564. 
SectioDal  area,  .25  square  inch. 
Length,  2''.00. 


Saocesaive 
elongation 
perinch. 

Permanent 

set. 

Saccessive 

permanent 

set. 

Bemarka. 

TotaL 

Peraqnaro 
Inch. 

per  jDch. 

280 

1,280 

2,600 

8,760 

6,000 

6.280 

7,800 

7.7M 

8,000 

8.280 

8,609 

8,780 

9,000 

9.250 

9.500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

16.000 

15,500 

16,000 

16^500 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
81,0C0 
32,000 
33,000 
34.000 
35,000 
36.000 
37,U00 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,880 

Inch. 
0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000983 
.001000 
.001033 
.001007 
.001200 
.001267 
.001833 
. 001400 
.001700 
.001900 
.002433 
.002700 
.003367 
.004133 
.005333 
.005083 
.006700 
.007533 
.008533 
.009167 
.  010500 
.012000 
.013500 
.015667 
.018200 
.019933 
.022267 
.024933 
.028867 
.031600 
.035400 
.0433 
.0500 
.0533 
.0600 
.0700 
.0833 
.0967 
.1800 
.1667 

Inch, 
0. 

.000067 
.000166 
.  000167 
.000167 
.000166 
.000200 
.000067 
.010033 
.000034 
.000133 
.000067 
.000066 
.000067 
.000300 
.000200 
.000533 
.     .000267 
.000667 
.000766 
.  001200 
.000600 
.000767 
.000833 
.001000 
.000634 
.001338 
.001500 
.001500 
.002167 
.002538 
.001733 
.00233* 
.002066 
.003934 
.002783 
.003800 
.0070 
.0067 
.0033 
.0067 
.0100 
.0133 
.0184 
.0333 
.0367 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
.000067 

Inch. 
0. 

Initial  load. 
Elaatio  Umit 

Micrometer  removed. 

Xntimatettreneth. 
Load  at  time  or  mptare. 

'*'.'000067'* 

.000200 

.000133 

( 

F 1 

.001100 

.000900 

.004267 

.003167 

.008533 

.004266 

1     17,000 

17,500 

18.000 

18,500 

i    19.000 

■ 

1^500 

1    20,000 

'    20,600 

2U000 
21,600 
21,720 
21,100 

General  eummary. 

Tensile  atrength  per  sqaare  inch  of  original  section ponnda..       86,880 

Elaatiolimit  per  square  inch  of  originaTsection do 87,000 

Slongation  per  inch  after  mptnre inch..       a  2188 

Elongation  per  inch  nsder  strain  at  elastio  limit do 001400 

Bednctfon  in  diameter  at  point  of  mptare do .094 

Redofitlon  In  area  after  niptare.  per  centum  of  original  section 80.6 

Position  of  mptare ".86  from  middle  of  stem 

Gharaeter  of  broken  surfaee,4;ranalar,  70  per  cent^,  30  per  cent  Of  the  firactaretook  an  ohliqne  coarse 

across  the  bar,  apparently  through  a  seam. 
Xhmgatlon  of  inch  sections ».14,  (".29  fraetnred  section)  ".21 
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Mark  on  bar,  B  H 
Diameter,  ''.564, 
Sectional  area,  .25  square  inch. 
Length,  3''.00. 


TESTS  OF  IBOK  AND  STEBL. 

No.  376. 

Tension  Teat. 


^"esi:» 

SacoesaiTe 
elon^tion 
periDcta. 

Pennuieiit 

SaooeMive 

permuiezit 

set. 

Bemarls. 

TotaL 

Peraqnare 

Powiuft. 

260 

1,250 

2.600 

8,760 

6.000 

8,250 

7,600 

7,760 

8.000 

8,250 

8,600 

8.750 

9,000 

9,250 

9,600 

9,760 

10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12,600 

13,000 

18,600 

14,000 

14,600 

15,000 

16,600 

18,000 

16,600 

17.000 

17,600 

18,000 

18,600 

19,000 

19.600 

19,720 

18^800 

PottfuZf. 
1,000 
6,000 
10,000 
16.000 
20,000 
26.000 
30.000 
31,000 
82,000 
83,000 
84,000 
85,000 
88.000 
87.000 
88,000 
39,000 
40.000 
41.000 
42.000 
43.000 
HOOO 
45,000 
46.000 
47.000 
48,000 
49,000 
60,000 
52,000 
64,000 
68,000 
58^000 
60,000 
82.000 
64,000 
66.000 

.  68^000 
70^000 
72,000 
74,000 
78»000 
78,000 
78^880 

Inch. 
0. 

.000183 
.000287 
.000100 
.000838 
.000900 
.001133 
.001200 
.001287 
.001300 
.001588 
.009087 
.008300 
.001100 
.006287 
.008767 
.007987 
.008300 
.009287 
.009887 
.010638 
.011833 
.012787 
.013600 
.016100 
.016000 
.017838 
.019400 
.021033 
.024800 
.027600 
.031687 
.035767 
.088733 
.044887 
.050383 
.058000 
.0833 
.0783 
.0938 
.1187 
.1500 

Inch. 

0. 

.000133 
.000134 
.000138 
.000233 
.000287 
.000238 
.000067 
.000067 
.000033 
.000283 
.000584 
.001233 
.000800 
.002167 
.000300 
.001200 
.000338 
.000967 
.000600 
.000668 
.001300 
.000934 
.000633 
.001500 

'  .000900 
.001833 
.002067 
.002633 
.002867 
.003000 
.004067 
.004100 
.002966 
.005934 
.005666 
.007687 
.0053 
.0160 
.0160 
.0234 
.0333 

Inch. 

0. 

0. 

0. 

0. 

.000133 
.000187 
.000233 

Ineh. 
0. 

Initial  load. 
ElMtio  limit 

Load  Al  time  of  raptareL 

"'.'oooiss" 

.000084 
.000066 

.00i087 

.000834 

1 

.006433 

.005888 

.010283 

.008800 

.015433 

.006200 

1 

Oentral  eummary. 

Speolflc  gravity 7.8822 

EuffdneM 12.31 

Tensile  atrenKth  per  sqnftre  inch  of  original  section pounds..    78,880 

Slaatlclimit  peraqnare  inch  of  original  aeotion do....    38.000 

Blongation  per  indi  after  rupture ineh..       0.19 

Slongation  per  inch  under  atrain  at  elaatio  limit , do 001800 

Beduotion  in  diameter  at  point  of  mptare do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  secti«»i 86.4 

Position  of  rupture ".60  ftomneck 

Chaiaoter  of  broken  snrfkoe Fine  granular,  dull  spot  at  oiroumferenoe  of  ftaotnred  surface  i  fine 

cracks  developed  on  cylindrical  sn|0Me  of  bar,  in  the  Ttcinity  of 

theftactnre. 
Blongation  of  inch  sections ".18,  M5  (".29  ftraotnrvd  section) 


Marks  on  bar,  0  G 

Length,  6".00. 

Diameter,  ''.798. 

Sectional  area,  .50  sqnare  incb. 


TESTS  OF^IBOK-AKD  STSBL. 

Ko.  392. 

Compression  Test. 


819 


Applied  loads. 

Compret- 

■ion  per 

inch. 

SncoessiTe 

oompres- 

•ion  per 

inoL 

Permanent 
set. 

Sacoenive 
•et. 

Bemarlf. 

Total. 

Per  sooATe 

Poimdf. 

500 

2.500 

5.000 

7,500 

10,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80,000 
81,0U0 
82,000 
83,000 
84,000 
35.000 
30,000 
87,000 
38,000 
30,000 

40,000 

41,000 
42,000 
43,000 
44,000 
45^000 

Inch. 
0. 

.000075 
.000250 
.000425 
.000525 
.000700 
.000750 
.000775 
.000800 
.000825 
.000850 
.000000 
.000075 
.001000 
.001025 
.001030  , 
.001126 
.001550 
.002300 
.003626 
C  .004225 
\   .004450 
.004675 
.005225 
.006050 
.000675 
.007400 

Inch. 
0. 

.000075 
.000175 
.000175 
.  000100 
.000175 
.000050 
.000025 
.000026 
.000025 
.000026 
.000050 
.000075 
.000025 
.000025 
.000026 
.000075 
.000425 
.000750 
.001325 
.000600 
.000225 
.000225 
.000550 
.000826 
.000625 
.000725 

0. 
0. 

0. 

0. 
0. 
0- 

Inch. 

0. 

Initlalload. 

Elaatio  limit 

Rested  nnder  load  1  hoar. 
After  1  hoar's  rest. 

Testdisoontinaed. 

0. 

10.000 
10.500 
17,000 
17,500 
18;  000 
18,500 
10,  COO 
19.500 

20,000 

20.500 
21,000 
21,500 
22.000 
2^500 

, 

0. 

.003000 

.008000 

.005750 

.0027500 

General  summary. 

Bm^  limit  per  flqoare  inch  of  original  section ponnds..     86,000 

C««ipretsion  per  inch  nnder  stress  at  elasticlimit inoh..  0.001126 
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Marks  on  bar,  D  D 
Length,  6''.00. 
Diameter, ''.798.  . 
Sectional  area,  .50  square  inch. 


TESTS  OF  IRON  AND  STEEL. 

No.  393. 

Oompresnon  Teat 


AppUed  loads. 

Compree- 

sionper 

inch. 

Saocesaiye 

compres* 

sion  per 

inch. 

Permanent 
set 

Sacoeaaiye 

aet. 

Bemarks. 

TotaL 

Per  square 

Ptmadt, 
600 

2,600 
6,000 
7,600 
10,000 
12,600 
13,000 
18,600 
14,000 
H600 
15,000 
13,600 
10,000 
10,600 
17,000 
17,600 
18.000 
18,600 
19.000 
19,600 
20,000 
20,600 
21,000 
21.600 
22.000 
22,500 

Pounds, 
1,000 
6,000 
10,000 
16.000 
20,000 
25.000 
26,000 
27,000 
28.000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
48,000 
44.000 
45^000 

IndL 
0. 
.000150 

.oooaoo 

.000450 
.000000 
.000760 
.000875 
.000900 
.000025 
.000975 
.001000 
.001050 
.001075 
.001150 
.001225 
.001300 
.001625 
.002060 
.002925 
.004050 
.004925 
.005725 
.006575 
.007726 
.008450 
.009500 

Ineh. 
0. 

.000150 
.000150 
.000160 
.000150 
.000150 
.000125 
.000025 
.000025 
.000050 
.000025 
.000050 
.000025 
.000075 
.000075 
.000075 
.000225 
.000525 
.000875 
.001125 
.000876 
.000800 
.000850 
.001230 
.000725 
.001050 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 

0. 

Initial  load. 

Elaatic  limit 
Sapid  deflectioa. 

.000060 

.000050 

.000250 

.000200 

.008425 

.003175 

•■ 

.007725 

.004900 

General  eummary. 

Battto  limit  per  aqnare  Inoh  of  original  aection pomids..      82,000 

Compressloii  per  inch  nnder  atreaa  at elaatio  limit inch..    0.001075 


Marks  on  bar,  E  E 

Length  S'^OO. 

Diameter,  ''.798. 

Sectional  area,  .60  square  inch. 


TESTS  OF  IRON  AND  STEEL. 

No.  394. 

Compre89U>n  Test. 
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ComprM. 

•ionper 

inch. 

8a€0«MiTe 

oompret- 

■ionper 

inon. 

Pennaneiit 
set. 

8nocewiT» 

permanent 

set. 

Senuurlcs. 

Totd. 

^•JnX" 

Poiouft. 
500 

2.500 
6,000 
7.500 
10.000 
12.500 
13,000 
18,500 
14,000 
14,500 
15,000 
15.500 
18.000 
10,500 
17.000 
17,500 
18,000 
18,600 
19.000 
19,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22.500 

PoMUlf. 

1,000 
6,000 
10,000 
15,000 
20,000 
2^000 
20,000 
27,000 
28,000 
29^000 
80,000 
81,000 
82,000 
83,000 
84,000 
85^000 
80,000 
87,000 
88.000 
89.000 
40,000 
41.000 
42,000 
48,000 
44,000 
45^000 

Inch. 
0.    ' 
.000175 
.000825 
.000450 
.000800 
.000800 
.000875 
.000925 
.000950 
.000975 
.001025 
.001075 
.001150 
.001200 
.001300 
.001876 
.004475 
.005800 
.006500 
.007275 
.008175 
.008825 
.009800 
.010575 
.011500 
.012550 

Jneh, 
0. 

.000175 
.000150 
.000125 
.000150 
.000200 
.000075 
.000050 
.000025 
.000025 
.000050 
.000060 
.000075 
.000050 
.000100 
.000576 
.002800 
.001325 
.000700 
.000775 
'    .000900 
.000650 
.000975 
.000775 
.000025 
.001050 

JficA. 

0. 

0, 

0. 

0. 

.000075 
.000100 

JfMft. 

Initial  lotd. 

Saatlcllmtt 
Testdiaoontlnaed. 

■"*006076"' 
.000025 

.6ooi25 

.000025 

.0008U0 

.000875 

*"."o6c766" 

'■*."006056'" 

.011000 

.Q04250 

Geiural  summary. 

XlMtie  limit  per  square  Inch  of  original  aeotion pounds..       88,000 

CoBpresaian per Sneh under stiess at elastio limit inch..  "0.001200 

8.  Ex.  36 ^21 


322  TESTS   OF   IRON  AND   STEEL. 

No.  399. 
Compresaum  Teat 

[Cnitbing.] 

Marks  on  bar,  F  F 

Length,  3''.005. 

Diameter,  ''.7965, 

Sectional  area,  .498  square  inch. 

Specimen  loaded  with  74,700  xK)aDds= 150,000  pounds  p^  square  inch. 

Distortion  took  place  by  deflecting  laterally,  and  the  sides  swelling. 

Length  of  specimen  after  the  test,  1''.08. 

No.  400. 
Compression  Test 

[Cmshiiig.] 

Marks  on  bar  G  G 

Length,  3".003. 

Diameter,  ".7965. 

Sectional  area,  .498  square  inch. 

Specimen  loaded  with  74,700  pounds^  150,000  pounds  per  square  inch. 

Distortion  took  place  by  deflecting  laterally,  and  the  sides  swelling. 

Length  of  specimen  after  the  test,  1''.65. 


r 


>e4^^       -• 
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TESTS  OF  IHOK  AND   STEEL. 
No.  428. 


323 


Tension  Test. 
Mark  on  bar,  I 
Diameter,  ''.564. 
Sectioual  area,  .25  sqaare  inch. 
Length,  2". 


Applied  loads. 


250 
1,250 
2,500 
8. 700 
9.000 
8,250 
7,500 
8,750 
10,000 
10.250 
10.500 
10.750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.600 
12.750 
13,000 
13.250 
13,500 
13,750 
14,000 
14.250 
14.500 
14.750 
15.000 
15,600 
10.000 
10,600 
17.000 
17,500 
18.000 
18.500 
18^000 
10,500 
20,000 
20.500 
21,000 
21,500 
22.000 
22,500 
23.000 
23.500 
24,000 
24,300 
22^400 


Pdicndf. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
35^000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
59.000 
00.000 
82,000 
84,000 
80,000 
88.000 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
82.000 
84,000 
80,000 
68.000 
90,000 
98,000 
94.000 
90,000 
97,200 


Elonxttton 
per  inch. 


SoooeflsWe 
elonEation 
perlnch. 


Inch, 

0. 

.000100 
.000250 
.000400 
.000800 
.000700 
.000900 
.001050 

..001250 
.001850 
.001350 
.001400 
.001450 
.001500 
.001500 
.001500 
.001550 
.001600 
.001700 
.001850 
.008350 
.006000 
.007500 
.008100 
.008850 
.009450 
.010050 
.010900 
.012100 
.  013150 
.015400 
.017350 
.018800 
.020900 
.023250 
.0^5750 
.028550 
.  031500 
.036050 
.US8550 
.042400 
.047850 
.054000 
.060500 
.070000 
.083500 
.110000 
.1700 


Iiuih, 
0. 

.000100 
.000150 
.000150 
.000200 
.000100 
.000200 

.oooieo 

.000200 
.000100 

0. 

.000050 
.000050 
.000050 

0. 

0. 

.000050 
.000050 
.000100 
.000150 
.004500 
.000550 
.000600 
.000600 
.000750 
.000600 
.000600 
.000850 
.001200 
.001050 
.002250  I 
.(X)1950  I 
.001250 
.002300  I 
.  002:}50 
.00*2500 
.002800 
.002950 
.  004550 
.002500 
.  003P50 
.005450 
.006150 
.006500 
.000500' 
.013500 
.0265C0 
.0600 


Permanent 
eet 


Inch, 
0. 
0. 
0. 
0. 
0- 
0. 
0. 
0. 
0. 


.000050 


.000150 


.006100 


Sncoesiiive 
permanent 

aetb 


Inch, 


Remarks. 


Initial  load. 


.000050 


.000100 


.005060 


.009800 


003700 


Elastic  limit. 


Ultimate  streosth.  1 

'at  time  of raptore. , 


General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section poonds..  97,200 

Elastio  limit  per  sqnare  inch  of  original  section do....  51.000 

SkmAatlimDerinon  after  mptare inon..  0.3400 

Skmlatkm  per  inch  under  strain  at  elastic  limit do....  .001850 

BednetlOBin diameter atpoint of mpture do....  .184 

Redaction  of  area  after  rapture,  per  oentam  of  original  section v-::i:  _^  1^  • 

I>taitlo]iofnntan...._ at  middle  o£  ijem 

Chanetv  of  mkan  ■nzfluse «tty 
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TESTS  OF  IRON  AND  STEEL. 
2^0.  429. 


TensiM  Test 
Mark  on  bar,  M 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  2''.     . 


Applied  loads. 

per  inch. 

Sucoeasive 
eloDfration 
per  inch. 

Permanent 
set. 

SncceMiTo 

permanent 

set. 

"Rftpii^Tt^- 

TotaL 

Peraqaare 
inch. 

Poundt, 
260 
3,250 
.  2,500 
8,760 
6,000 
6,250 
7,6Q0 
8,760 
10,000 
10,260 
10,500 
10,750 
11,000 
11,250 
11,500 
11, 750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14, 600 
14,750 
15,000 
15,600 
16,000 
16,600 
17,000 
17,600 
18.000 
18,600 
10,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
23.600 
24,000 
24,600 
26,000 
25,060 
22,800 

Ptnindi. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
67,000 
68, 000 
50,000 
60,000 
02,000 
64.000 
66,000 
68,000 
70,000 
,     72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
100,240 

InOt, 
0. 

.000000 
.000100 
.000200 
.000300 
.0(10400 
.000500 
.000650 
.000900 
.000900 
.000950 
.000950 
.  001000 
.001050 
.001050 
.  001050 
.001100 
.001150 
.001200 
.001250 
.001250 
.  001300 
.001400 
.001700 
.006050 
.006400 
.007150 
.007900 
.008750 
.009500 
.011250 
.013100 
.  014550 
.016250 
.018000 
.020000 
.022400 
•.024600 
.026900 
.030000 
.032750 
.036500 
.040260 
.040000 
.050500 
.057500 
.066000 
.079600 
.1100 
.1250 

Inch. 

0. 

.000000 
.000100 
.000100 
.000100 
.000100 
.000100 
.000150 
.000250 

0. 
.000050 

0. 

.000050 
.000050 

0. 

0. 

.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000100 
.000300 
.004350 
.000850 
.000750 
.000750 
.OOOSSiO 
.000750 
.001750 
.001850 
.001450 
.001700 
.001750 
.002000 
.002400 
.002200 
.002300 
.003100 
.002750 
.003750 
.003750 
.005750 
.004600 
.007000 
.008500 
.018600 
.0805 
.0160 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Indi, 
0. 

Initial  load. 
Elsstio  limit 

Ultimate  strength. 
Load  at  time  of  mptara. 



0. 

0. 



.    .000200 

.000200 

.006400 

.006200 

..... 

— » 

General  eummary, 

7.8521 

Ten^  strengtii  per  square  inch  of  oricfinal  swtionV.". .V//.V..V.V/.V.*- //.'/////.' V.V.'to  100, 240 

Blastio  limit  per  square  inch  of  original  section do 63.000 

Elongation  per  inch  after  rapture inch..     0.2000 

Elongation  per  inch  nnder  strain  at  elastic  limit do OOISOO 

Eeduotion  in  diameter  at  point  of  rapture do 1S4 

Beduotion  in  area  after  mptorei  per  centuai  of  original  seotion 4Lt 

Poiitioiiofniptiira *M0  fWrni  mlddla  fflf  atwn 

OhMMterofbrokmiiiuflMO ;..!..V^.!^7!«..?.2B7 


TESTS   OF  IKON  AND   STEEL. 

No.  430. 

Tension  Test. 
Mark  on  bar,  O 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  2". 
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AppIiedloadB. 

Sloagation 
permoh. 

SacceMWe 
perinoh. 

SaooMAive 

Remarks. 

Total. 

Per  sqaare 
inch. 

1 

Pounds. 

250 

1.250. 

2,500 

3,750 

5.000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12.250 

Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
43,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
54.000 
55,000 
56,000 
57,000 
58.000 
59.000 
HO.  000 
62,000 
64,000 
66,0u0 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100,000 
101,920 

Inch. 
0. 

.000000 
. OOUlOO 
.000200 
.000300 
.000450 
.000650 
.000850 
.000950 
.000060 
.001000 
.001050 
.001100 
.001160 
.001150 
.001150 
.001200 
.001250 
.001300 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001650 
.007600 
.007900 
.009250 
.010600 
.012150 
.013000 
.015500 
.017500 
.019450 
. 021400 
.023100 
.025600 
.028500 
.032000 
.034500 
.038000 
.042500 
.047QI0 
.053500 
.060500 
.070500 
.0860G0 
.1400 

Inch. 

0. 

.000000 
.000100 
.000100 
.000100 
.000150 
.000200 
.000200 
.000100 

0. 

.000050 
.000050 
.000050 
.000050 

0. 

0. 

.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.005050 
.000300 
.001350 
.001350 
.001550 
.001750 
.001000 
.002000 
.001950 
.001950 
.001700 
.002500 
.002900 
.003500 
.002500 
.004100 
.003900 
.004500 
.006500 
.007000 
.010000 
.014500 
.0550 

InOt. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUclimit. 

XTltimata  strength. 
Load  at  time  of  mpti^ 

0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 

• 

<     12.600 

0. 

12,750 

13,000 

13.250 

13,500 

13,750 

.0 

14,000 

14,250 
14,500 
14,730 
15,000 
15,500 
16,000 
16.500 
17,000 
17.500 
18,000 
18.500 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 

.006150 

.006150 





24,600 

25.000 
25^480 
22,900 

General  eummary. 

TMMilestreni^peroqiianinohof  orlgliialteotioii.....*. poands..  101,920 

ElAstlo  limit  per  Miiarelnoh4>foriginsIi60tl0a r..do....    68,000 

JSlonxatlon  par  inch  aftermptare ;. inch..    0.2750 

Elongation  per  inch  under  strain  at  elasticlimit do 001650 

Redoetlon  in  diameter  at  point  of  mptore do 114 

Kednetion  in  area  after  ruptnre,  per  oentom  of  original  section. 80.4 

position  of  raptore..... 1".25  fh»m  middle  of  stem 

QliancteroxDiDkensarxace granular,  60 percent;  silky,  40 percent. 
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TESTS   OF   IBOK  AND   STEEL. 
No.  378. 
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Tension  Test 


Marks  on  bar,  H  H 
Diameter,  '^564. 
Sectional  area,  .25  sqnare  inch. 
Length,  3". 


Applied  loads. 


TotiO. 


PerMoare 
inon. 


Powndg. 

Pottfldt. 

250 

1,000 

1,250 

6,000 

2.500 

10,000 

3,750 

15,000 

5^000 

20,000 

6,260 

21,000 

6,600 

22,000 

5,760 

23,000 

0,000 

24,000 

0,260 

25,000 

0,600 

20,000 

0,750 

27,000 

7,000 

28,000 

7.250 

20,000 

7.600 

80.000 

7.750 

31,000 

8.000 

32,000 

8,250 

33,000 

8.600 

34.000 

8.750 

35,000 

9,000 

36.000 

0,250 

37.000 

»,500 

38,000 

9.750 

30,000 

10,000 

40,000 

10.250 

41.000 

10.600 

42,000 

10,760 

43,000 

11,000 

44.000 

11,250 

45,000 

11,600 

46,000 

11.750 

47,000 

12,000 

48.000 

12,250 

40.000 

12.500 

60.000 

12.750 

51.000 

Bapldst 
11,750 

retobixiK.  . 

47.000 

12.750 

51,000 

13.000 

52,000 

18,250 

53,000 

13,600 

54,000 

13.760 

55.000 

14,000 

56,000 

14,250 

57.000 

14,500 

58,000 

14,760 

60,000 

1^000 

60,000 

15.500 

62,000 

'    10.000 

64,000 

i    16,500 

66,000 

1    17,000 

66.000 

;     17,500 

70,000 

'    18.000 

72,000 

18,500 

74,000 

19.000 

78.000 

10,500 

78.000 

20,000 

80.000 

20,600 

82.000 

21,000 

84,000 

BloDeatioD 
per  mob. 


Socceuive 
eloDfpitlon 
perinch. 


I 


Inch. 
0. 

.000133 
.000267 
.OOOftOO 
.000600 
.000000 
.000633 
.000667 
.000700 
.000733 
.000767 
.000800 


.000867 
.000000 
.000033 
.001000 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001833 
.001367 
.001400 
.001400 
.001433 
.001467 
.001500 
.001583 
.001783 
Load  fell  to 
.006667 
.011833 
.012033 
.012333 
.013367 
.  014100 
.  015233 
.015000 
.010867 
.  018100 
.  010233 
.021000 
.024067 
.027067 
.030367 
.033333 
.037400 
.012000 
.046607 
.052883 
.060500 
.068700 
.0833 


Inch. 
0. 

.000133 
.  000134 
.000138 
.000200 


.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
0. 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 


.000034 
.000033 
.000033 
.000034 
.000033 


Pennaae&t 


SucceeslTe 

permanent 

set 


Bemarka. 


Inch. 


Inch. 

0.  

0.  1 

0.  ; 

0. 

.000033  I      .000038 


.000067 


Initial  load. 


.000100 


.  000100 


.000100 


.000100 


.000033 
.000034 
.000033 
.000033 
.000200 

47,000  poanda  per  aqoare  inch. 
.004034 


.000100 


.000038 


.005166 
.000200 
.000300 
.00:034 
.000733 
. 001133 
.000667 
.000967 
.001233 
.001133 
.002367 
.002467 
.008000 


.002966 
.004067 
.004600 
.004667 
.  000166 
.0C7667 


.0140 


I- 


.012033 


.  011933 


.010800 


.004767 


Elaatio  limit 


Micrometer  removed. 
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TESTS   OF  IBOK  AND  STEEL. 


AppUed  loads. 

Saec«88iTe 
elongMion 
perlnch. 

Permaneot 
set. 

SacoesaiTe 

pennanent 

aet 

Bemarka. 

TotaL 

Peraqnaxe 
inok. 

^JK"" 

JPottffidf. 
21,500 
22,000 
22.1U0 
10,100 

PbttiMft. 
88,000 
88,000 
88,400 

Inch, 
.1033 
.1433 
.1787 

Inch, 
.0200 
.0400 
.0334 

Inch. 

Inch, 

Ultliiiateatraiigth. 
Load  at  time  of  raptnxa. 

Creneral  summary. 

Tensile  atrength  per  aquareinoli  of  orleioalseotion ponnda..     88,400 

Elaatic  limit  per  aqnaro  inch  of  orlgliial  Beotion do....     60,000 

Elongation  per  IncA  after  mptore inoh..     012283 

Elongation  per  inch  under  atraln  at  elastic  limit do 001588 

Reduction  in  diameter  at  point  of  raptnre do 164 

Beduction  in  area  afterraptore,  per  centum  of  original  section 47.2 

Position  of  rupture  ".OOfhmmeok 

Character  of  broken  surflsce fine  silky,  trace  of  granulation 

Elongation  of  inch  sections ".  U/M7  "  (".89  firaotnred  aeotion) 


TESTS  OF  IRON  AND  STEBL. 

No.  377. 

TenHan  TAt 
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Marks  on  bar,  J  J  ' 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Elonntion 
perbioh. 

SnooMsiye 

Permanent 
■et. 

SnooeesiTO 

Hemwhi. 

Total. 

"""a"" 

250 

1,250 

2,500 

8,750 

5.000 

0,250 

7.500 

7,750 

8.000 

8,250 

8,600 

8,750 

9,000 

9.250 

9.500 

9,750 

10,000 

10,250 

10.500 

10.750 

11,000 

11.250 

11,500 

11,750 

12^000 

1*4.250 

121,500 

.    13,009 

■    13,500 

Pounds. 
1.000 
5.000 
10.000 
15.00C 
20,000 
25.000 
30.000 
31.000 
32.000 
33.000 
34,000 
85,000 
86.000 
37,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
52,000 
54.000 
56.000 
68.000 
60^000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74.000 
76,000 
78.000 
70,820 

Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000800 
.001800 
.001967 
.002633 
.003100 
.003967 
.004500 
.005333 
.006000 

006933 
;  007467. 
.008300 
.008938 
.000767 
.010600 
.011033 
.012600 
.013700 
.014438 
.016783 
.016567 
.018100 
.0^)067 
.022900 
.025400 
.028100 
.031800 
.035400 
.030733 
.045633 
.050600, 
.058667 
.0700 
.0800 
.0967 
.1267 
.1800 

JfwA. 

a 

.000133 
.000134 
.000183 
.000200 
.000200 
.000500 
.000667 
.000666 
.000467 
.000867 
.000533 
.000838 
.000667 
000033 
.000534 
.000833 

;000834 

.000833 

.001888 

.000667 

.001100 

.000783 

.001300 

.000834 

.001533 

.00J067 

.002833 

.002500 

.002700 

.003200 

.OMIOO 

.004383 

•  005000 

.004967 

.009067 

.010333 

.0100 

.0167 

.0300 

.0533 

Inch. 

0. 
0. 

S: 

0. 

.000100 
.000367 

Inch, 
0. 

Iniiielloiid. 
Elestio  limit 

HicTometer  remered. 

Ultimate  atrenffth. 
Load  at  time  of  roptoie. 

'****""""*"" 

.003267 

.002967 

.006833 

.008666 

.010838 

.004000 

.016067 

.006284 

!    14,000 
i    14.500 
1    15,000 
1    15  500 

1    16  000 

16.500 
17,000 
17.500 
18.000 
lb.  500 
19.000 
19.500 
10.830 
17,900 



General  eummary, 

SpeoiflegnTity 7.8660 

Hdnineaa 12.60 

Tennile  atnngth  per  aqnare  inch  of  original  section pounds..      79,820 

Elastic  limit  per  square  inch  of  original  section do....      80,000 

Ekmffation  per  inch  atter  rupture inch..     0.2888 

EloflQation  per  inch  under  strain  at  elastic  limit do 001800 

Bedoctionofdiameter  at  point  of  rupture « do 104 

Bedoction  in  area  after  rupture,  per  centum  of  original  section 83.6 

Position  of  rapture l'MOfh>mneck 

Cbaiaeter  of  broken  surf!»ce,  granular,  doll  spot  at  circumference,  and  small  dull  pockets  in  the  grann* 

far  metaL    Cracka  developed  on  the  cylindrical  snrface  of  bar  in  the  Tidni^  of  fhvctare. 
Elongation  of  inch  sections "J7,  ".27  (".26  fractured  seotlon) 


B30 


TESTS  OF  IBON  AND  STEEL. 


Marks  on  bar,  L  A 
Diameter,  ".664. 
Sectional  area,  .25  square  incli 
Length,  2". 


No.  379. 
Tmmon  Test 


Applied  loads. 


Total. 


Potmdt. 

250 

1,250 

2,500 

8,750 

5,000 

e.250 

6,500 

0.750 

7.000 

7,250 

7,500 

7.760 

8.000 

8.250 

8.500 

6,750 

9,000 

0,250 

9,600 

0.750 

10.000 

10,250 

10,600 

10,750 

11.000 

ll,2a0 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

18,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14.750 

15,000 

15,600 

16,000 

16.500 

17.000 

17,500 

18,000 

18,500 

19,000 

10,500 

20,000 

20,500 

21,000 

21.500 

22,000 

22.500 

23,000 

28,500 

24,000 

24,070 

20.000 


Per 

incl 


MOfl 

Dcn. 


Poundt. 
1,000 
5,000 
10,000 
lu,000 
20,000 
26,000 
26,000 
27,000 
28.000 
29.000 
30,000 
81,000 
82.000 
83,000 
34.000 
86.000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
51.000 
52.000 
53.000 
54.000 
55.000 
50,000 
57,000 
58.000 
59,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
96.000 
96,280 


Eloneation 
per  Inch. 


Sacoeesive 
elongation 
per  inch. 


IncK 
0. 

.000100 
.000200 
.000400 
.000550 
.000650 
.000750 
.000800 
.000850 


.000900 


.000950 

.001000 

.001000 

.001000 

.001100 

.001150 

.001150 

.001200 

.001200 

.001250 

.001300 

.001300 

. 001350 

.001350 

.001400 

.001450 

.001500 

.001500 

.001550 

.001550 

.001600 

.00)600 

.001650 

.001750 

.008350 

.008550 

.009400 

.009700 

.010650 

.011850 

.014250 

.015850 

.017750 

.020050 

.022050 

.025150 

.027050 

.030200 

.083650 

.0350 

.0375 

.0400 

.0475 

.0550 

.0650 

.0600 

.1100 

.1850 


Inch. 

0. 

.000100 
.000100 
.000200 
.000150 
.000100 
.000100 
.000050 
.000050 
.000050 

0. 

0. 

.000C50 
.000050 

0. 

0. 
.000100 
.000050 

0. 
.000050 

0. 

.oooaw 

.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000050 
.000100 
.006600 
.000200 
.000850 
.000300 
.000950 
.001200 
.002400 
.001600 
.001900 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 

.000050 


SncoesslTe 

permanent 

aet 


.000050 


.0020.0 

.003100 

.001900 

. 003150 

.003450 

.001350 

.0025 

.0025 

.0075 

.0076 

.0100 

.0150 

.0300 


.000050 


.000050 


.000050 


.000050 


.000050 


.008400 


Inek. 


.000050 


.000100 


.008250 


Bemarka. 


Initial  load. 


Elaatio  limit. 


HicTometer  removed. 


Ultimate  strength. 
Load  at  time  of  rapture. 


General  eumtnary, 

TensUo  atreuKth  per  sqnare  inch  of  original  aecUon pounds.. 

Elastic  limit  per  sqoare  inch  of  original  section ?   C' 

Elongation  per  inch  after  rupture incn., 

Elongation  per  inch  under  strain  at  elastic  limit 2 

Reduction  in  diameter  at  point  of  rupture -- *»<*••• 

Reduction  in  area  after  rupture,  per  centum  of  original  section 


96.280 

56,000 

0.265 

.001760 

.174 

62.2 

".76  ftmn  neck 


Position  of  rupture -- ,  -..  .  — .  —  .— 

Character  of  broken  surface *n® '"^y- *"**^  *' «^,??J*S  VJSSiCSSP^lS.*? 

Elongation  of  inch  sections M4  (".  87  fradored^aeotJon) 


TESTS   OF  IBON  AND   STEEL. 

No.  380. 

Tension  Test 
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Marks  on  bar,  L  B 
Diameter,  ^'.564. 
Sectional  area,  .25  sqaare  inch. 
Length,  2". 


Applied  loads. 


TotoL 


250 

1,280 

2.600 

8,760 

6.000 

6.250 

8^600 

6.750 

0^000 

0.250 

0.600 

d.750 

7,000 

7.250 

7.600 

7,760 

8^000 

a.  350 

8^600 

81750 

9,000 

9,250 

9,600 

0,760 

10^000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,600 

11,760 

12.000 

U^250 

12.600 

18.000 

18,600 

14.000 

14,600 

15^000 

15^600 

10,000 

10,600 

17,000 

17.600 

18,000 

18,600 

19,000 

19,600 

20^000 

20.600 

20,710 

18,000 


Per 


requare 
inon. 


PoiCfMit. 

1.000 
6,000 
10,000 

l^ooo 

20.000 
21,000 
22,000 
23,000 
24,000 
26^000 
20.000 
27.000 
28.000 
29.000 
80.000 
81.000 
82,000 
83,000 
84.000 
85,000 
30.000 
97,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
50,000 
52.000 
54.000 
50,000 
68,000 
60.000 
02,000 
84,000 
80,000 
88,000 
70,000 
72.000 
74,000 
70.000 
78|00O 
80,000 
82,000 
88,840 


I 


Sloncfttion 
per  Inch. 


Inch. 

a 

.000100 
..000250 
.000350 
.000550 
.000550 
.000000 
.000050 
.000050 
.000700 
.000750 
.000800 
.000900 
.000950 
.001000 
.001050 
.001150 
.0012.'H) 
.001400 
.001800 
.002150 
.002050 
.004100 
.004900 
.000000 
.006500 
.007500 
.008200 
.009000 
.009750 
.010500 
.011000 
.012250 
.012800 
.014400 
.010100 
.018250 
.020200 
.023250 
.025400 
.028700 
.032250 
.085350 
.080550 
.045650 
.050000 
.059350 
.007000 
.080000 
.1000 
.1325 
.1750 


SacceMlve 
elongation 
per  inch. 


Ineh. 
.0 

.000100 
.000150 
.000100 
.000200 
0. 


.000050 
0. 

.000050 
.000050 
.000050 
.000100 
.000060 
.000050 
.000050 
.000100 
.000100 
.000150 
.000400 
.000860 
.000500 
.001450 
.000800 
.001100 
.000500 
.001000 
.000700 
.000800 
.000750 
.000750 
.000500 
.001250 
.000550 
.001800 
.001700 
.002150 
.002000 
.003050 
.002150 
.003800 
.003550 
.003100 
.004200 
.008100 
.004350 
.009350 
.008250 
.012400 
.0200 
.0326 
.0425 


Pennanest 
Bet 


Suoeeaaire 
permanent 


Inch. 


.000050 


.000100 


.000630 


.004450 


.007850 


.012250 


Ineh, 


.000050 


.000550 


.003500 


.004300 


Bemarka. 


iBitiallood. 


SlaatioUodt 


Kiorometer  remoTed. 


TTltfanata  afcrengih. 
Load  at  time  of  rapture. 


General  summary, 

Tfln«U«etrenKtli  per  aqoare  inch  of  original  eection pounds..      82,840 

KljMiic  limit  per  aqnare  inch  of  original  action do —      31,000 

EloDgation  per  inch  after  rupture Inch..       0.815 

ElmigiKtion  per  inch  under  af rain  at  elastic  limit do 001050 

Redaction  in  diameter  at  point  of  rupture do 164 

ItodartloD  in  area  after  rupture,  per  centum  of  original  section 49.7 

Poaitton  of  rupture ^ : ".85  from  neck 

ChamUw  of  broken  anrfaoe.  .granular  and  dull  spongy.    Cylindrical  snrfkoe  of  bar  mottled  in  Tioin- 

ityof  fhMtnre. 
Blongationofinohaeotioiis MO  (".44  fractured  aeetion) 
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TESTS   OF   IRON   AND   STEEL. 
No.  381. 


Tension  Teat 
Marks  on  bar,  L  G 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  2". 


Applied  loAds. 

per  inch. 

Sucoesalve 

Permenent 
set. 

SnooesalTe 

permanent 

aet. 

Bemftrks. 

Total 

Periomffe 
InoL 

PowMlt. 
250 

1,250 

i:^ 
k^ 
S:?S 

6^000 
S^250 
0.600 
6,750 
7,000 
7250 
7.500 
7.760 
8.U00 
8,250 
8.600 
5750 
9,000 
9.250 
9.600 
0,750 
10.000 
10.250 
10.500 
10^750 
11,000 
11,250 
11,500 
11.750 
12.000 
12,250 
12.6U0 
18.000 
13,600 
14.000 
14,600 
15,000 
1^600 
10.000 
16,500 
17,000 
17.600 
18,000 
18,500 
19.000 
19.600 
20,000 
20.500 
21.0(K> 
21.150 
18.400 

Povnd9, 
1.000 
6.000 
10,000 
16b  000 
20.000 
21.000 
22.000 
28,000 
24,000 
26,000 
20^000 
27,000 
28,000 
S^^OOO 
30,000 
31,000 
32,000 
88.000 
34.000 
85.000 
80,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
40.000 
47.000 
48.000 
49.000 
50.000 
62,000 
64.000 
66.000 
68.000 
00,000 
02.000 
04.000 
06,000 
08.000 
70,000 
72.000 
74,000 
76.000 
78,000 
80.000 
82.000 
84.000 
84.000 

0. 

.000100 
.000250 
.000450 
.000560 
.000600 
.000650 
.000700 
.000800 
.000860 
.000860 
.000850 
•000900 
.000950 
.001000 
.00C050 
.001050 
.001100 
.001150 
.001250 
.001650 
.001800 
.002450 
.002050 
.008600 
.003850 
.004650 
.005650 
.006350 
.007100 
.007950 
.008550 
.009650 
.010350 
.011000 
.013000 
.015500 
.017100 
.010200 
.022100 
.024660 
.028100 
.081200 
.084600 
.038050 
.043600 
.050000 
.058000 
.065500 
.077600 
.007& 
.1325 
.1750 

InOL 

0. 

.000100 
.000150 
.000200 
.000100 
.000050 
*  000050 
.000050 
.000100 
.000050 

0. 

0. 

.000050 
.000050 
.000050 
.000060 

0. 

.000050 
.000060 
.000100 
.000300 
.000260 
.000650 
.000500 
.000550 
.000350 
.000800 
.000900 
.000800 
.000750 
.000860 
.000600 
.001100 
.000700 
.001250 
.001400 
.002500 
.001000 
.002100 
.002900 
.002560 
.003450 
.003100 

-.003300 
.004160 
.004950 
.000400 
.008000 
.007500 
.012000 
.0200 
.0350 
.0425 

Ineh. 
0. 
0. 
0. 
0. 

.000050 

Inch. 
0. 

InitlAlIoad. 
Eliiaticlimit. 

.000050 

.000100 

.000060 

.000200 

.000100 

.002050 

.001860 

.005650 

.008500 

j 

i 

Loed  et  time  ofraptim. 

1 

General  iummary. 

Tenaile  strength  per  aqoAre  inch  of  original  section ponnda..     84. 600 

Xiaaticlimit  per  aonare  inch  of  original  aeotion do —     34,000 

Elongation  per  inoa  after  mptnre inch..         0.28 

Elongation  per  inch  under  atrain  at  elastic  limit do 001150 

Bednction  in  diameter  at  point  of  mptnre do 164 

Eednotion  in  area  after  mptnre,  per  centam  of  original  aeotion 48.7 

Position  of  mptnre ".65fVomneck 

Cbaiaeter  of  broken  anrflMe. . .  .dull  spongy ;  cylindrical  surface  of  bar  mottled  in  vicinity  of  fnotan 
SlOBgation  of  ineh  sections ^ — ".15  (".  41  fraotorad  seotlon) 


Marks  on  bar,  1 1 

Length,  6^'. 

Diameter,  ^'.798. 

Sectional  area,  .50  square  inch 


TESTS   OP   IRON   ANt>   STlfiEL. 

No.  395. 

Compression  Test 


ddd 


AppUedloAds. 

CompTM- 

■ionp«r 

inoS. 

SaccMsire 

oompres- 

slon  per 

inch. 

Permanent 
•et. 

SaoooHlTe 

permanent 

■et. 

Bemarka. 

1    TotaL 

Per  aqoAre 
inok. 

PMffMb. 

500 

2,500 
6.000 

7.500 
10,000 
12,500 
13,000 
13,500 
14,000 
14,500 

Poundf. 
1,000 
5.000 
10,000 
15.000 
20.000 
25^000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35.000 
36,000 
87,000 
38.000 
39,000 
40.000 
41.000 
42,000 
43.000 
44,000 
45^000 

Inch. 
0. 

.000225 
.000450 
000550 
.000725 
.000925 
.001000 
.001050 
.001125 
.001225 
.001350 
.001550 
.002125 
.002425 
.0C270O 
.003200 
.003575 
.004125 
.005350 
.006025 
.0066^5 
.007375 
.008125 
.008075 
.009700 
.010450 

Inch. 
0. 

.000225 
.000225 
.000100 
.000175 
.000200 
.000075 
.000050 
.000075 
.000100 
.000125 
.000200 
.000375 
.000300 
.000275 
.000500 
.000375 
.000550 
.001125 
.000775 
.000650 
.000700 
.000750 
.000850 
.000725 
.000750 

Inch, 

0. 

.000026 
.000025 
.000025 
.000060 
.000150 

JfidL 
0. 

.000025 
0. 
0. 

.000026 

.000100 

Initial  load. 

Elaatlo  limit 

• 

TeatdlMMntUoed. 

,    15^000 
!    15.500 

.000376 

.000225 

'     3&000 

1    1^500 

1    17,000 

1     17,500 
18,000 



.001900 

.001525 

18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
2t500 
22.000 
22;  500 

.005100 

.003200 

.008800 

.003700 

General  summary. 


Elaetlo  limit  per  aqnare  inch  of  orif^alaection ...pounds..       27,000 

Compreaalon  per  inch  under  atrees  at  elaatlclimit ;... inch..    0.001050 
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Marks  on  bar,  K  K 

Length,  6''. 

Diameter,  '^798. 

Sectional  area,  .50  sqaare  inch. 


TESTS  OF  IRON-AND  STEEL. 

No.  396. 

Comjfres9um  Test. 


Compree- 
sloDper 

iDOb. 

Saoceaeive 

oompiee- 

tionper 

inch. 

Permanent 
■et. 

SncoeisiTe 
■et 

Bemarha. 

Totol. 

Per  sqaare 
inok. 

600 
2,600 
6.000 
7.600 
10.000 
12.600 
13.000 
18,600 
14.000 
14.600 
15,000 
15.600 
16.000 
10.500 
«7.000 
17.600 
18.000 
18,600 
19.000 
19.500 
20,000 
20.600 
21.000 
21.600 
22,000 
22.600 
23.000 
23.500 
24.000 
24.600 
25,000 

PovMdM, 
1.000 
5.000 
10.000 
16.000 
20.000 
25.000 
26.000 
27,000 
28,000 
29,000 
80,000 
31,000 
82.000 
83.000 
34.000 
85.000 
86.000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
60,000 

0. 

.000100 
.000275 
.000475 
.000575 
.000800 
.000825 
.000850 
.000875 
.000925 
.000850 
.001000 
.001025 
.001050 
.001100 
.001200 
.001250 
.001275 
.001300 
.001325 
.001425 
.001550 
.001750 
.00W75 
.003825 
.005000 
.005275 
.005850 
.008700 
.007500 
.008750 

Inek, 
0. 

.000100 
.000176 
.000900 
.000100 
.000226 
.000026 
.000025 
.000025 
.000060 
.000025 
.000060 
.000025 
.000025 
.000060 
.000100 
.000050 
.000025 
.000025 
.000025 
.000100 
.000125 
.000200 
.000925 
.001150 
.001175 
.000275 
.000076 
.000750 
.000800 
.001250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

0. 

0. 

.003375 

.003375 

• 

.006775 

.003400 

Test  disoontinned. 

General  summary, 

Elasticlimit  per  square  inch  of  orifdnal  section pounds..      40,000 

Compression  per  inch  nnder^tress  at  elastic  limit inch..  0.001425 

The  direction  of  deflection  was  reversed  hs  the  loads  were  increased 
from  43,000  poands  per  sqaare  inch  to  50,000  pounds  per  sqaare  inch. 


Marks  on  bar,  M  M 

Length,  5". 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


TESTS   OF   IRON  AND   ST££L. 

No.  397. 

Campre89i(m  Te^t 
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AppUed  loiidB. 

ComprM- 
flionper 

iDOb. 

SacceiMiTe 

oompreft- 

•ion  per 

Inct.  • 

PennaiMnt 
set 

SaocawiTe 

Mt. 

Bemarks. 

TotoL 

Per  aqnare 
inch. 

PovMda. 
500 
2,500 
5.000 
7.500 
10.000 
10,500 
11,000 
11  500 

Poundt.' 
1,000 
5,000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
80.000 
31,000 
32.000 
33.000 
34,000 
35,000 
36.000 
37,000 
38.000 
39.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 

Inch. 
0. 

.000125 
.000300 

.ooosdo 

.000076 
.000875 
.000750 
.000725 
.000750 
.000800 
.000876 
.000000 
'000960 
.000950 
.000975 
.001075 
.001225 
.001450 
.001760 
.002000 
.002500 
.002850 
.003100 
.003926 
.004400 
.004775 
.005360 
.005025 
.000075 
.007375 

Indi, 

0. 

.000125 
.000175 
.000200 
.000175 

0. 

.000076 
.000025 
.000025 
.000050 
.000075 
.000025 
.000050 

0. 

.000025 
.000100 
.000150 
.000225 
.00U300 
.000250 
.000500 
.000850 
.000250 
.000825 
.000475 
.000875 
.000576 
.000575 
.000760 
.000700 

Inch. 

0. 
0. 
0. 
000050 
.000100 

Inak, 
0. 

Initiiaioad. 

Bla«tiolimit. 
Perceptible  deflection. 

"".066650' 
.000050 

. 

12)000 

12,500 

13,000 

'    13.500 

.000125 

.000026 

'    14,000 
14,500 

'    15.000 

1    15,500 

.000125 

0. 

18.000 

18.500 
17,000 
17,500 
18,000 
18,500 
1%000 
19,500 
20^000 
20,500 
21,000 
21.500 
22,000 
21;  500 

.000950 

.000826 

.003000 

.002050 

.005760 

.002750 

General  Bummary, 

ElMtie  limit  per  eqaare  inch  of  original  section ponnds..      80,000 

Compreeskm  per  inch  nnder  Btress  at  elastic  limit inch..  0.000976 

There  was  no  appreciable  permanent  enlargement  of  the  diameter  of 
the  bar  at  one  end,  along  the  middle  of  its  length,  and  at  the  other  end 
the  enlargement  in  diameter  was  ^'.003. 
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tESTS   OP   laON  A!ft)   STEEL. 
ISo.  398. 


(JompresM'on  T(e8f. 
Marks  on  bar^  N  N 
Length,  &'. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inoh. 

SnooesslTe 
oompras- 

Permsneot 
set. 

Saooesslre 

permanent 

set. 

Bemorks. 

Total 

Per  aqnare 
'    inoL 

Pounds, 
600 

2,600 
,^000 

7.600 
10,000 
12,600 
18,000 
13,600 
14,000 
14,600 
15,000 
lQ,5t0 
16.000 
16,600 
17,000 
17,600 
18.000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 

POttfldf. 

1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33,000 
84,000 
85,000 
.36.000 
87,000 
88,000 
89,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45^000 

Inch. 
0. 

.000150 
.000275 
.000460 
.000626 
.000775 
.000775 
.000875 
.000025 
.000975 
.001125 
.001250 
.001525 
.002100 
.002625 
.003300 
.008050 
.004650 
.005175 
.005075 
.006700 
.007250 
.007950 
.008725 
.000475 
.010175 

Inch. 

C. 

.000160 
.000125 
.000176 
.000175 
.000150 

0. 

.000100 
.000050 
.000050 
.000160 
.000125 
.000276 
.000576 
.00)526 
.000675 
.000650 
.000700 
.000526 
.000800 
.000726 
.000550 
.000700 
.000775 
.000750 
.000700 

Inch, 

0. 

0. 

0. 

0. 

.000025 
.000050 

/-^- 

Initlslload. 

ElssUo  limit. 
Preeeptible  defleetion. 

Testdisoontinaed. 

.000026 
.000026 

•.000225 

.000176 



.002225 

.002000' 

.005175 

.002950 

.008500 

.003825 

General  eummary. 

Slastio  limit  per  sqosre  inoh  of  oilxinal  section pounds..     29,000 

Compression  per  inch  nnder  stress  at  elastic  limit inch..  0.000076 


Trr 


T 


t^eczTncrz,  ■r'^7\^'    |    |      sj 


-y 


I 

$Ex36491 


TT-^ f 


,^ 


TESTS  OP  IRON  AND  STEEL, 
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No.  631. 
Marks,  T  U  T  T  1 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  iucb. 
Length,  3''. 


Applied  loads. 


TotaL 


Per  tqnare 
Inon. 


EloD^tion 
per  inch. 


Saoceasiye 
eloDfsation 
perlnob. 


Permanent 


SnccesaiTe 

permanent 

set 


Bemarks. 


PonfMTf. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7.750 

8.000 

8,2o0 

8.500 

8.750 

9.000 

8.250 

8.500 

^750 

10,000 

10.250 

10.500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13.000 

13,250 

13,500 

13,750 

14,000 

14.250 

14.500 

14,750 

15,000 

15,500 

16,000 

16^500 

17.000 

17.500 

18.000 

18.500 

19.000 

19.500 

20.000 

20.500 

21,000 

21«500 

23.000 

22,500 

23.000 

23.500 

24,000 

24.600 

25.000 

2S.04O 

22;  800 


Poinvff. 
1.000 
0;000 
10,000 
15,000 
20,000 
25.000 
80,000 
81.000 
32.000 
83,000 
84,000 
35.0dO 
86.000 
87.000 
38,000 
30,000 
40,000 
41.000 
42.000 
43,000 
44.000 
•iS.OOO 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52.000 
53.000 
54.000 
55,000 
50,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
60,000 
68.000 
70.000 
72.000 
74.000 
76.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90.000 
92.000 
94.000 
96,000 
98,000 
100.000 
100,160 


Inch, 
0. 

.000033 
.000167 
.000333 
.000500 
.000067 
.000833 
.000867 
.000900 
.000967 
.001000 
.001033 
.001067 
.001100 
-.001133 
.001167 
.001200 
.001267 
.001333 
.001367 
.001400 
.001433 
.  001467 
.001533 
.001567 
.001000 
.001633 
.001667 
.001700 
.001800 
.002067 
.003500 
.004033 
.004867 
.005607 
.000333 
.007107 
.000533 
.  010933 
.013033 
.  014967 
.  017167 
.019000 
.021107 
.023267 
.026000 
.028167 
.031167 
.033138 
.037500 
.040767 
.044800 
.0467 
.0538 
.0633 
.0788 
.1033 
.1233 


InelL 
0. 

.000033 
.000134 
.000166 
.000167 
.000167 
.000106 
.000034 
.000033 
.000067 

.oooo:j3 

.000033 

.000034 

.000033 

.000033 

.000034 

.000033 

.000067 

.000066 

.000034 

.000033 

.000033 

. 000034 

.000066 

.000034 

.000033 

.000033 

.000034 

.000033 

.000100 

.000867 

.000833 

.000533 

.000634 

.000800 

.000066 

.000834 

.000360 

.001400 

.002100 

.001934 

.  002200 

.001833 

.002167 

.002100 

.006733 

.002167 

.008000 

.001966 

.004367 

.008287 

.004033 

.0019 

.0066 

.0100 

.0100 

.0300 

.0200 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


Blaaticlimit. 


.001333 


.001383 


.004800 


.008467 


Tensile  streni^tli. 
Load  at  time  of  mptore. 


General  eummary* 

iCgSLrr!!^::::::;:;:;::::;:::::::::::::::::::::::::::::::::::;:::::::::::::::-^^        ^ 


7.8696 

20.70 

Tensile  8tr«nglJi  per  square  inch  of  original  section pounds..  100.160 

Slastio  limit  per  sqaare  inch  of  original  section do —    52.000 

Klongation  per Incn  after rantnre inch..    0.1833 

Elongation  per  inohnnder  strain  at  elastic  limit do 001700 

Redaction  in  diameter  at  point  of  rupture do 124 

KednctioD  in  area  after  rapture.  Bpr  centum  of  original  section 30.2 

Position  of  runtnre ".60  from  middle  of  stem 

Cbaf»eter  of  orohen  surfituse fine  granular,  dull  spot  reacbing  from  circumference  to  the  center 

Elongation  of  inch  sections T 'Ml,  ".23»,  ".21 

8.  Ex.  36 22 
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Marks,  T  U  T  T  2 

Diameter,  '^564. 

Sectional  area,  .25  square  inch 

T.an<rfTi    51// 


TESTS   OP   IRON   AND   STEEL. 
No.  632. 


Length,  3 


Applied  loads. 


Total 


Per  Bqaare 
inch. 


Elongation 
per  inch. 


SnccesalTe 
elongation 
perlnch. 


Permanent 

set 


Snoceeaive 

permanent 

sot. 


Remarks. 


Pounds. 

250 
1.250 
2,500 
3,750 
5.000 
6,250 
7,600 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11, 230 
11.600 
11.750 
12.000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13, 750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,600 
16.000 
10,600 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23.000 
28,500 
24,000 
24,850 
2L.800 


Pou'nd9. 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
80,000 
85, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46, 000 
47,000 
48.000 
49,000 
60,000 
61,000 
62.000 
63,000 
54,000 
55,000 
66,000 
67,000 
58,000 
60,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
82,000 
94,000 
96,000 
97,400 


Inch. 
0. 

.000033 
.000167 
.000333 
.000500 
.  000667 

.oooa'i3 

.001033 

.001200 

.001233 

.001267 

.001300 

.  001333 

.001367 

.001433 

.  001467 

.001500 

.001533 

.001567 

.001633 

.001633 

.  002167 

.002700 

.003133 

.004000 

.004500 

.005567 

.007133 

.  008200 

.008667 

.  010500 

.012i<33 

.014433 

.  016767 

.  018300 

.020933 

.023167 

.027600 

.032000 

.0350 

.0383 

.0400 

.0433 

.0467 

.0533 

•  0667 

.0833 

.1133 


JndL 
0. 

.000033 
.000134 
.000166 
.000167 
.000167 
.000166 
.000200 
.  000167 
.000033 
.000034 
.000033 


.000034 

.000066 

.000034 

.000038 

.000033 

.000034 

.000066 

.000200 

.000334 

.000533 

.000433 

.000867 

.000500 

.001067 

.001566 

.001067 

.000467 

.  001833 

.002333 

. 001600 

.  002334 

.001533 

.002033 

.002234 

.  004338 

.004500 

.0030 

.0038 

.0017 

.0033 

.0034 

.0066 

.0134 

.0166 

.0300 


Inch, 


Inch. 


Initial  load. 


Zlastio  limit. 


.001233 


.  001233 


.005033 


.003800 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary. 

Tensile  strength  per  square  inch  of  original  neotlon pounds..     97,400 

Elastio  limit  per  square  inch  of  originaiseotion do....      61,  OOO 

Elongation  per  inch  after  rupture inch..     0. 17as 

Elongation  per  inch  under  strain  at  elasticlimit do 001633 

Reauction  in  diameter  at  point  of  rupture do 134 

Bedootion  in  area  after  ruptnie,  per  centum  of  original  section 41.  O 

Position  of  rupture : ".76fromnecfc: 

Character  of  broken  surface fine  granular,  dull  spot  reaching  from  the  oironmterenoe  to  the  ceater 

Elongation  of  inch  sections ;....".07,  "11.  ".84* 


TESTS   OP   IBON   AND   STEEL. 
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No.  499. 
Marks,  T  U  T  C  1 
Length,  5". 
Diameter,  ''.797. 
Sectional  area,  .60  sqaare  iucb. 


Appltod  loads. 

Comprea- 

sionper 

incb. 

SncoessWe 

comprea* 

aionpar 

inch. 

Pennanent 

set. 

permanent 
aet 

Bemarka. 

Total 

PerMmare 
inch. 

Pound*. 

600 

2.600 

5.000 

7.600 

10,000 

12,500 

15,000 

17,600 

20,000 

20,500 

21«000 

21,600 

22,000 

22.600 

23,000 

23,500 

24,000 

21500 

tss 

26,000 
26,600 
27,000 
27,600 
28,000 
28^600 
29,000 
20.500 
30,000 
42^380 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
66.000 
57.000 
58,000 
59,000 
60,000 
00.760 

Inch, 
0, 

.000133 
.000333 
.000467 
.000633 
.000800 
.000967 
.001100 
.001200 
.001267 
.001300 
.001333 
.001867 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001667 
.001700 
.001867 
.002433 
.003267 
.004233 
.005067 
.006000 
.006800 

Inch, 
0. 

.000133 
.000200 
.000134 
.000166 
.000167 
.000167 
.000183 
.000100 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000167 
.000566 
.000834 
.000066 
.000834 
.000033 
.000800 

Inch. 
a 
a 

0. 
0. 

a 

0. 
0. 
0. 
0. 

Inch. 

Ihitlalload. 

Elaatio  limit. 
Ultimate  atiengtlL 



0. 

a 

.000638 

.000633 

............ 

.004600 

.003967 

General  summary, 

EUatfolimlt  per  aqoare  inch  of  original  aeetion pounds..     68,000 

Compresaioii  per  inch  nnder  stress  at  elastio  limit • inch..  0.001700 

UltmiateatKengtli  per  sqaare  inch  of  original  section pounds..     90,760 

^' T  of  failure triple  flexure 
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Marks,  T  TJ  T  C  2 

Length,  6". 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


TESTS   OP   IRON   AND   STEEL. 
No.  500. 


AppUed  loads. 

Compres- 
sion per 
inch. 

Snccessire 
compres- 
sion per 
incn. 

Permanent 
set. 

Snocessive 

permanent 

set 

I 

Remarks. 

TotaL 

Per  square 
inch. 

Pounds, 
600 
2,500 
5,000 
7,500 
10.000 
12,500 
15.000 
17,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,600 
25,000 
25,600 
26,000 
26.600 
27,000 
27,600 
28,000 
28,600 
29,000 
29.500 
30,000 
48,410 

Poundt. 
1,000 
6.000 
10,000 
16,000 
20,000 
25^000 
80,000 
85,000 
40,000 
41, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
63,000 
54.000 
66,000 
66.000 
57,000 
68,000 
69,000 
60,000 
9^820 

Inch, 

a 

.000100 
.000267 
.000433 
.009600 
.000767 
.000933 
.001100 
.001233 
.  001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.  001533 
.001667 
.001600 
.001633 
.001700 
.001867 
.002267 
.003033 
.003833 
.004667 
.005333 
.006167 

Inch. 

a 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
,    .000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.000033 
.000067 

.«ooie7 

.000400 
.000766 
.000800 
.000834 
.000666 
.    .000834 

Inch, 

8: 

0. 
0. 
0. 
0. 

a 

.000033 
.000033 

InOi, 
0. 

Initlallood. 
ElasUo  limit 

*"'.'000033" 
0. 

•■• 

.000067 

.000034 

.060100 

.000033 

.000633 

.000533 



.004067 

.003484 

Ultimate  strength.           ^ 



General  Bummury, 

Elasticlimit per sqnare ino^  of  original  section poands..      53,i)00 

Compression  per  inch  nnder  stress  at  elastic  limit inch..  0.0ai70a 

mtimate  strength  per  square  inch  of  original  section pounds..      96.820 

*' roffsilnre triple  flexnre 
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Marks,  TUT  03 

Length,  6". 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


No.  601. 


CompreS' 

Bion 
perinoh. 

SacoMsfve 
oomprea- 

sion 
per  inch. 

Pennnnent 

Mt 

Saccemive 

permanent 

Bet. 

Bemarka. 

Total. 

Peraqvare 
inch. 

Potmdf. 

500 

2.500 

5,000 

7.500 

10,000 

12,500 

15,000 

17,500 

20.000 

20,500 

21.000 

21,500 

22.000 

22,500 

23.000 

23,500 

'    24.000 

j    24,500 

'    25.000 

23,500 

Pounda, 
1,000 
5,000 
10,000 
15,000 
20,000 
2  J,  000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
4H.000 
.      49, 000 
50.000 
51,000 
52,000 
63,000 
54.000 
55.000 
56.000 
57,000 
58.000 
59,000 
60,000 
91,560 

IncH. 
0. 

.000200 
.000400 
.00n567 
.000733 
.000900 
.001067 
.001233 
.001367 
.  001400 
.  001433 
.001500 
.001500 
.  OOISS'I 
.  001587 
.001600 
.001667 
.    .001067 
.001700 
.001800 
.001833 
. 001033 
. 002167 
.002600 
.002933 
.003300 
.003833 
.004400 
.005167 

Inch. 

0. 

.000200 
.000200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000134 
.000033 
.000033 
.000067 

0. 

.000033 
.000034 
.000033 
.000067 

0. 

.000033 
.000100 
.000033 
.  000100 
.000234 
.  000433 
. 000333 
.000367 
.  000533 
.000567 
.000767 

Inch, 
0. 

a 

S: 

0. 

0. 
0. 
0. 

a 

Inch. 
0. 

Initial  load. 

ElaBtioUmit.  . 
XnUmateatrangth. 

0. 

0. 

•    26.000 

26,500 

27,000 

,    27.500 
28,000 

.000700 

.000700 

28.500 
29.000 
29.500 
30.000 
45.780 

.% 

.003100 

.002400 

General  eumtiiary, 

ElactJc  limit  per  aqoare  inch  of  original  aeotion ^ ponnda..      52.000 

Compreaaion  per  inch  under  atreas  at  elaaticlimit inch..  0.001833 

Ultimate  strength  per  aquare  inch  of  original  seotion poonda..      91,660 

Manner  of  fkilure ^.. triple  flexiir« 


342  TESTS  OP  IRON  AND  STEEL. 

No.  502. 

Crushing  Specimens, 
Marks,  T  U  R  C  1 
Length,  3". 
Diameter,  ".797. 
Sectional  area,  .50  square  inch. 

Maximam  load  applied,  75,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  2^.12. 


No.  603. 
Marks,  T  U  R  C  2 
Length,  3". 
Diameter,  ''.797. 
Sectional  area,  .50  square  iach. 

Maximum  load  applied,  75^,000  pounds,  equal  to  150,000  pounds  per 
square  inch.    Specimen  deflected  at  middle  and  shortened  to  l''.dl. 


crj^j^ 


__'!_ 


TT 
"I  1" 
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tT^^cT-VTre^^.    ^*&^\jpi. 
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1 1      J^tTjp^c^ 

ih — "^^ 
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TESTS   OF  IRON  AND   8T££L. 


TSo.  640. 
MarkSf  J  L  2 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  2". 


Elongation 
per  inch. 

SacoessiTe 
elongation 
per  inch. 

Permanent 
■et 

SncoesaiTe 
act 

Bemarka. 

Total 

Per  square 
inch. 

Pounds, 
250 
1,250 
2,600 
8,760 
^O0O 
6,250 
7,500 
8,760 
10.000 
10,250 
10.600 
10,750 
11.000 
11,250 
11,600 
11.750 
12.000 
1^250 
12.600 
12,760 
18,000 
13,250 
13.600 
12,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,600 
16,000 
16,600 
17,000 
17.500 
18,000 
18,600 
19,000 
19.600 
20,000 
20,600 
21,000 
21,870 
17,900 

Poundt. 
1,000 
6.000 
10,000 
16.000 
20,000 
25,000 
80.000 
86,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
4«>000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
56.000 
67,000 
68.000 
69.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,480 

Inch. 
0. 

.000050 
.000200 
.000400 
.000600 
.000700 
.000950 
.001100 
.001250 
.001300 
.001350 
.001400 
.001450 
.001450 
.001500 
.001550 
.001550 
.011160 
.011850 
.012800 
.013650 
.014350 
.015600 
.017050 
.017000 
.018350 
.019600 
.020000 
.022850 
.025850 
.029000 
.030950 
.034500 
.038250 
.043200 
.048100 
.054650 
.063900 
.074250 
.086000 
.1100 
.1400 

Inch. 
0. 

.000050 
.000150 
.000200 
.000200 
.OOtflOO 
.000250 
.000150 
.000150 
.000050 
.000050 
.000050 
.000060 

a 

.000050 
.000050 
0. 

.009600 
.000700 
.000950 
.000850 
.000700 
.001250 
.001450 
.000850 
.000450 
.001250 
.001300 
.001950 
.003000 
.003150 
.001950 
.003550 
.003750 
.004950 
.004900 
.006550 
.009250 
.010350 
.011750 
.0240 
.0300 

Inch. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Xnitialload. 
Elaatio  limit 

Load  at  time  of  niptare. 

0. 

.009700 

.009700 

.014500 

.004800 

.020100 

.005600 

General  summary. 

Specific  gravity 7.6641 

HardDesa 14.06 

Tensile  strength  per  square  inch  of  original  section ponn«ls..    85.4SO 

Elastic  limit  per  square  inch  of  originid  section do...      48.000 

Elongation  per  inch  after  rupture inch..    0.295O 

Elongation  per  inch  under  strain  at  elastic  limit do 0015AO 

Reduction  in  diameter  at  point  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion 6^  2 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface fine,  silky;  cup-shaped  enda 

Elongation  of  inch  sections ".42*,  'M7 


TESTS    OP   IRON   AND   STEEL. 
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Marks,  J  L  3 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  2". 


No.  641. 


Appltodlonds. 

Eloogatioii 

SncoesaWe 
elongation 
per  inoh. 

Permanent 
Bet. 

Successive 
set. 

Remarks. 

TotaL 

PerMnare 
inch. 

perinoh. 

Pounds, 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,760 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,600 
11.750 
12,000 
12,250 
12,600 
12,730 
13.000 
13,250 
13,600 
13,760 
14,000 
14,250 
14,500 
14.750 
15.000 
15.500 
18,000 
18.500 
17,000 
17.600 
18,000 
18,500 
19,000 
19.500 
20,000 
20,600 
21,000 
21,600 
22.000 
22,490 
18,400 

Pounds. 

5,000 
10,000 
15,000 
20,000 
25.000 
80.000 
86,000 
40.000 
41,000 
42.000 
43.000 
44,000 
45.000 
48,000 
47.0d0 
48.000 
49,000 
60.000 
51,000 
62,000 
68.000 
64,000 
65,000 
68,000 
67,000 
68,000 
69.000 
80.000 
82.000 
84,000 
68,000 
68,000 
70.000 
72,000 
74,000 
78,000 
78,000 
80.000 
82,000 
84,000 
88.000 
88,000 
89,980 

Inch, 
0. 

.000050 
.000200 
.000360 
.000550 
.000650 
.000950 
.001100 
.001250 
.001300 
.001350 
.001400 
.001450 
.001450 
.001500 
.001500 
.001650 
.001600 
.001600 
.007800 
.007800 
.008550 
.009200 
.010250 
.011150 
.011050 
.012650 
.013550 
.014550 
.016650 
.019250 
.020650 
.024250 
.026250 
.029500 
.032900 
.038500 
.040400 
.046500 
.051750 
.060750 
.070250 
.090000 
.1450 

Inch. 
0. 

.000050 
.000150 
.000150 
.0002C0 
.000100 
.000300 
.000160 
.000150 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 

0. 

.005700 
.000500 
.000750 
.000650 
.001050 
.000900 
.000500 
.001000 
.000900 
.001000 
.002100 
.002600 
.001400 
.003000 
.002000 
.003250 
.003400 
.003600 
.003900 
.005100 
.006250 
.009000 
.009500 
.009760 
.0560 

Inch. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  mptnre. 

/ 

0. 

Y""" 

0. 

.008050 

.008050. 

.012160 

.004100 

General  summary. 

TensUe  strength  per  square  inch  of  original  section i pounds..    89,980 

Blastlo  limit  per  sonare  inoh  of  originalseotion do 60,000 

Elonication  per  iocn  after  mptnre inch..    0.2750 

KlongAtion  per  inch  under  strain  at  elastic  limit do 001600 

Bedaetion  in  diameter  at  point  of  mptnre do 184 

Bedoetion  in  area  after  mptnre,  per  centum  of  original  section 54.6 

Pooitlon  of  rupture ".25  fh>m  middle  of  stem 

CbAXHCter  of  broken  surface finesilkyi  oup^hapedend 

SJangationof  inchseotlons ".80*.  'Ms 
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TESTS   OP   IRON   AND   STEEL. 


No.  605. 
Marks,  J  T  C  1 
Length,  5''. 
Diameter,  ''.797. 
Sectional  area,  .50  square  inch. 


AppUed  loads. 

Compres- 
sion per 
inch: 

SuocossiTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Saooeasiro 
set. 

Remarks. 

Total. 

Per  square 
inch. 

Pound*. 
500 
2,500 
5,000 
7,600 
10,000 
lis.  500 
15,000 
17,500 
20,000 
20,600 
21.000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
80,000 
43,640 

Poundi. 
1,000 
5.000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
'      45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
54,000 
65,000 
66.000 
57,000 
58.000 
59,000 
60,000 
87,280 

Inch. 
0. 

.000200 
.000367 
.000500 
.000667 
.000833 
.001000 
.001133 
.001300 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001667 
.001600 
.001633 
.001667 
.001700 
.001783 
.001767 
.001767 
.008167 
.008667 
.009067 
.009600 

Inch. 

0. 

.000200 
.000167 
.000133 
.000167 
.000166 
.000107 
.000133 
.000167 

0. 
.000033 
.000034 
.000088 
.000033 
.000034 
.000033 
.000033 
.000034 

.000033 
.000034 
.000033 
.000033 
.000034 
0. 

.006400 
.000500 
.000400 
.000633 

Inch, 

0. 

Q. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000033 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

......*..... 

.000033 
0. 
'0. 
0. 

.000033 

0. 

.000067 

.000084 

.000100 

.000083 

' 

• 

.007467 

.  007367 

Ultimate  strength. 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds..       56.000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001767 

Ultimate  strength  per  square  inch  of  original  section pounds..       87,280 

Manner  of  failure triple  flexure 
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No.  506. 
Marks,  J  T  0  2 
Length,  5". 
Diameter,  ".797. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

SaccessiTe 

oomproa 

aion  per 

inch. 

Permaiient 
set. 

Snooeasive 

permanent 

set. 

Semarka. 

Tot^. 

Per  square 
inch. 

PoUTldM. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15,000 

17,500 

20.000 

20,500 

21.000 

21,500 

22.000 

22.500 

23.000 

23.500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
39,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

46.000 

47.000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
79,000 

Indi. 

a 

.000167 
.000367 
.000538 
.000667 
.000633 
.001033 
.001200 
.061367 
.001307 
.001433 
.001500 
.001500 
.  001567 
C   .001667 
I   .002500 
.003667 
.005383 
.006867 
.007433 
.008033 
.008600 
.009200 
.009033 
.010500 

Inch. 
0. 

.000167 
.000200 
.000166- 
.000184 
.000166 
.000200 
.  000167 
.000107 
0. 

.000066 
.000067 
0. 

.000067 
.  000100 
.000833 
.  001167 
.001606 
.001534 
.000566 
.000600 
.000567 
.000600 
.000733 
.000567 

Inch. 
0. 
0. 

I 

0. 
0. 
.000033 

.000100 

Inch. 
0. 

Initial  load. 

1 

.000033 
'0. 

.000007 

ElaaUcUmit. 
intimAte  atrength. 

.000167 

.000067 

.005567 

.005400 

.008367 

.002800 

General  summary. 

Elastic  limit  per  aqnare  inch  of  original  aection poimda..      45.000 

Compieaaion  per  inch  nnder  atreaa  at  elastic  limit * Inch..  0.001567 

Ultimate  Btrengthperaqnare  inch  of  original  aeotioii ponnda..      70,000 

Manner  of  failare triple  flexare 
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TESTS   OF  IRON  AND   STEEL. 


No.  507. 


Marks,  J  B  0  1 

Length,  6^'. 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

■ionper 

Sncb. 

SaoceMive 

coznprea- 

■ionper 

SnohT 

Permanent 
set. 

SaooesniTe 

permanent 

set. 

Semarks. 

TotaL 

Per  square 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,600 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25^500 
26,000 
26,500 
27,000 
27,500 
44,820 

Pounds. 
1,000 
5.000 
10.000 
16,000 
20.000 
25.000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
65,000 
88,640 

Inch. 

a 

.OOOSOO 
.000367 
.000538 
.000700 
.000867 
.001033 
.001200 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001000 
.001633 
.007533 
.008667 
.009000 
.009600 
.010433 
.011300 

Inch. 

a 

.000200 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.005000 
.001134 
.000333 
.000600 
.000833 
.000867 

Inch. 

0. 

0. 

0. 

.000038 
.000033 
.000033 
.000067 
.000067 
.000100 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 



.000033 
0. 
0. 

.000034 
0. 

.000038 

.000100 

0. 

.005833 

.005733 

General  summary, 

Elasticlimit  per  square  inch  of  origioal  section ponnds..     49,000 

Compression  per  inch  under  stress  at  elastio  limit inch..  0.001633 

inthnate  strength  per  square  inch  of  original  section pounds..     88,640 

Manner  of  fUlure triple  flexure 
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No.  508. 
Marks,  J  B  G  2 
Lengthy  6". 
Diameter,  ".797. 
Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Saccessiye 
compres- 
sion per 
inch. 

Permanent 
set 

Bocoessive 

set 

Bemtfks. 

ToteL 

Per  Moare 
inch. 

P«wiid«. 
500 

2,500 
5,000 
7,600 
10,000 
12.500 
15,000 
17.500 
20.000 
20.500 
21,000 
21.500 
22.000 
22.500 
23.000 
23,500 
24.000 
24.600 
25,000 
25,500 
20,000 
28,500 
27.000 
27.500 
40.760 

Poundt. 
1.000 
6,000 
10,000' 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000. 
41,000 
42,000 
43,000 
44,000 
45,«i00 
40,000 
47,000 
48,000 
49.000 
50,000 
51,000 
53,000 
53,000 
54,000 
65,000 
81,520 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000033 
.001100 
.001267 
.001287 
.001300 
.001333 
.001400 
.001433 
.003533 
.005867 
.006500 
.006033 
.007600 
.008167 
.008833 
.000833 
.  010800 
. 011500 

Inch. 
0. 

.000133 
.000167 
.000187 
.000166 
.000167 
.000131 
. 000167 
.000167 
0. 

.000033 
.  000033 
.000067 
.000033 
.004100 
.  000334 
.000633 
.000433 
.000667 
.000567 
.000666 
.001000 
.000967 
.000700 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 

IflOL 
0. 

Initial  load. 

Elastic  limit 
Ultimate  strength. 

""606033"' 
0! 

.000033 

0. 

.005833 

.006800 

.000467 

.003634 

General  summary. 

Slastlclimit  per  sqnare  inch  of  original  section pounds..      45»000 

Compression  per  inch  under  stress  at  elastlo  limit inch..  0.001438 

Ultimale  strength  per  square  inch  of  original  seotUm pounds..      81.620 

liaaneroffiailnre • .- triple  flexure 


S'^iS^BBl  ^.  Ji^  Jlz^^e 


.^a€?yo%y    %>^n^  ctn^ci  ^^JJ^ 
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TESTS   OF  IRON  AND   STEEL. 
No.  335. 
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Marks  on  bar,    i 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Tension  Test. 


Applied  loada. 


TotoL 


Peraaoare 
Inch. 


ElonnUon 
p«r  Inoh. 


SnooeMive 
(donffatioii 
perlnob. 


PamaDent 


Sucec— ive 
pennMient 


Bfemarka. 


250 
1.280 
2.600 
3,750 
6,000 
0,250 
7.600 
8,750 
10.000 
10.250 
10.600 
10.750 
11.000 
11.250 
11.500 
11.750 
12,000 
12,250 
12,600 
13.760 
13.000 
13,250 
13,500 
18,760 
14,000 
14,250 
14,500 
14.750 
15.000 
15^250 
15.500 
15,750 
10.000 
10,250 
10,500 
10.760 
17.000 
17.250 
17.500 
18,000 
18,500 
1».000 
19,500 
20.000 
20,500 
21.000 
21.480 
17.050 


Poundt. 

1.000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50.000 
51.000 
62,000 
63.000 
64,000 
65,000 
60,000 
67,000 
58,000 
69,000 
00,000 
61,000 
62.000 
63,000 
64.000 
65,000 
06.000 
67,000 
68,000 
09.000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,920 


Inch. 

0. 

.000100 
.000250 
.000400 
.000550 
.000683 

.  .000850 
.001016 
.001183 
.  001216 
.001233 
.001250 
.001206 
.001300 
.001850 
.001383 
.001416 
.004066 
.004810 
.005283 
.000250 
.006806 
.008300 
.008888 
.011016 
.011766 
.012933 
.013800 
.015206 
.015038 
.017438 
.018-266 
.010783 
.021250 
.022416 
.028933 
.025488 
.026250 
.028433 
.031010 
.035«ft 
.040783 
.046350 
.0488 


Inch, 

0. 

.000100 
.000150 
.000150 
.000150 
.000138 
.000167 
.000106 
.000107 
.000033 
.000017 
.000017 
.000016 
.000034 
.000050 
.000033 
.000083 
.000650 
.000750 
.000407 
.000967 
.000616 
.001484 
.000638 
.002088 
.000750 
.001167 
.000887 
.001406 


.001500 

.000838 

.001517 

.001407 

.001166 

.001517 

.001500 

.000817 

.002188 

.008483 

.004017 

.004800 

.005617 

.001950 

.0117 

.0100 

.0250 


Inch, 

a 

0. 

0. 

0. 

.000016 
.000016 
.000016 


IfUtL 


Initial  load. 


.000088 


.000016 
0. 
0. 

.000017 
0. 


.000017 


ElMtio  limit. 


.003183 


.008188 


.007088 


.012966 


.005888 


.018650 


.006684 


.025600 


Mioromeier  remoTed. 


xntimata  stieoKth. 
Load  at  time  of  niptnre. 


General  Bummarjf. 

Spaeifle  gnTiiy 7.8527 

Hardneaa 14.60 

Ti«Bail««treo|^  per  aqaare  inch  of  original  nection poanda..    85,920 

^laatio  limit  per  eanareioeb  of  original  section do 48.000 

EloojeatioD  per  Inen  after  rapture inch..    0.1883 

EIonieatioD  per  inch  under  atrain  at  elaatio  limit do 001416 

R«?diiction  in  diameter  at  point  of  rupture do 18i 

Rpdnctlon  in  area  aflermptnre,  per  centum  of  original  section 64.6 

Position  of  rupture ''.  76  from  neolc 

Cbamflterof  broken  snrfMe silky,  interspersed  with  fine  granulation 

:pioD|sationQf  inch  sectiona ".05,  ".07,  ".07,  ".09,  ".13  (".48  fractured  section) 


354 


TESTS   OF  IRON   AND   STEEL. 
No.  336. 


TeiMum  Teat. 

Marks  on  bar,  ^Z* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6^'. 


AppUfld  loads. 


ToteL 


Pmmdt, 
S80 
1,980 
2.500 
8,750 
6.000 

e,f5o 

7.600 
8,760 
10.000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12,500 
12.750 
13.000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15.250 
15.600 
16.750 
10.000 
10.260 
10.600 
10.760 
17.000 
17,260 
17.500 
18.000 
18.600 
19.000 
10.500 
20.000 
20.600 
21,000 
21,600 
22.(100 
22,600 
22,560 
18,200 


Per 


raqpaie 
inob. 


Pounds, 
1,000 
6.000 

10.000 
15,000 
20.000 
25.000 
80,000 
86.000 
40.000 
41.000 
42.000 
43.000 
44,000 
4;*.  000 
40,000 
47,000 
48,000 
40,000 
60.000 
51.000 
5J.000 
53.000 
64.000 
66,000 
60.000 
67.000 
6fi,000 
60.000 
00.000 
61.000 
62.000 
08.000 
04.000 
65.000 
06,000 
07,000 
68.000 
00.000 
70.000 

r2.ooo 

74,000 
70^000 
78.000 
80.000 
82.000 
81,000 
88,000 
88,000 
90.000 
90,240 


BonKfttioii 


per  inch. 


Inch. 


.000100 
.000310 
.000188 


.000810 


.001150 
.001200 
.  001210 
.001238 
.001200 
.001300 
.OOinOG 
.001383 
.001400 
.001410 
.001450 
.001533 
.OOIOJO 
.002250 
.002'i83 
.002860 
.003500 
.005250 
.007588 


.009010 

.010583 

.011383 

.012100 

.018600 

.014600 

.015006 

.016600 

.U18000 

.  010 133 

.OJIOOO 

.02.V>8.') 

.  027200 

.030000 

.033833 

.0J0083 

.0417 

.0483 

.0507 

.0683 

.0900 

.1038 


SacoeealTe 
elonf[eUoii 
per  inch. 


Inch. 
I. 
.000083 


.000150 
.000107 
.000167 
.000166 
.000167 
.000107 
.000050 
.000010 
.000017 
.UU0033 
.000034 
.000000 
.000017 
.000017 
.000010 
.000^34 
.000083 
.000417 
.000300 
.000333 
.000283 
.000034 
.001750 
.002383 
.001083 
.001250 


0750 
.000833 
.001500 
.001000 
.001000 
.001000 
.001334 
.001333 
.001667 
.002583 
.0030^ 
.002734 
.003833 
.003250 
.002617 
.0006 
.0084 
.0116 
.0217 
.0133 


Pemuuaeni 


Inch. 


.OOIUO 


.007633 


.012338 


.018100 


Saooeaatve 
permaDent 


IndL 


.001116 


.000617 


.004700 


Initial  iMd. 


ElMtie  limit. 


lOorometer  remoTed. 


Cntimnte  etreoffth. 
IahA  ut  time  of  rapture. 


General  eumnuarjf. 

Tensile  strenxth  per  ■qonre  inch  of  oriKinnl  section ponnds..    90,240 

BlMtlo  limit  per  saasre  inch  of  orleinal  section do  ...    61,000 

Eloogation  per  inon  after  raptnre inch..    0.1867 

Elongation  per  inch  ander  strain  at  elsstio  limit do 001688 

Redoction  in  diameter  at  poiot  of  mptnre do 194 

BednctioD  in  arsa  after  ruptore,  per  oentnm  of  original  section —       67.0 

Position  of  mptnre ".65  ftwn  neck 

Chnracter  of  broken  snrfkoe silky,  interspersed  with  floe  grannlaUon 

BlongaUon  of  inch  sections ".00,  ".07, ''.08,".06,  'MO  (" .89  fractnied  seotioi^ 


Marks  on  bar,  ^^ 
Diameter,  ",564. 
Sectional  area,  .26  sqaare  inch. 
Length,  ^". 


TESTS  OF  IRON  AND   STEEL. 

No.  345. 
Tension  Test 
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Applied  loftds. 

JBloii;;Atioii 
per  inch. 

SaooefleWe 

elongation 

perinoh. 

Permanent 
set. 

Sncoessive 

permanent 

set 

Bevark*. 

TotaL 

Per  square 

r&tmdM, 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,600 
8,750 
10.000 
10.250 
10.500 
10,750 
11.000 
11.250 
11,500 
11,730 
12.000 
12.250 
12.500 
12,750 
13.000 
13.250 
13,500 
13,750 
14.000 
14.250 
14.500 
14,750 
15.000 
15,250 
15,500 
15.750 
16.000 
16,250 
16,500 
16.750 
17,000 
17,250 
17.500 
18.000 
18.500 
19.000 
19,500 
20,000 
20,^ 
21.000 
21,500 
22,000 
22,506 
23,000 
23.500 
24,000 
24,600 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52.000 
53,000 
54.000 
55.000 
56,000 
57.000 
58,000 
59.000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67.000 
68,000 
69,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,  COO 
86,000 
88,000 
90,000 
92,000 
94,000 
96^000 
98,000 
9(^920 

iMh, 

0. 

.000066 
.000200 
.000366 
.000533 
.000700 
.000^*00 
.001000 
.001133 
.001166 
.001200 
.001233 
.001266 
.001300 
. 001333 
.001366 
.  001400 
.  001433 
.001406 

.  .001500 
.001533 
.001606 
.001600 
.001633 
.001C66 
.  001766 
.  OOIMO 
.001833 
.001806 
-001033 
.002006 
. 002433 
.003606 
.004000 
.006266 
.007400 
.008600 
.009666 
.011166 
.  012300 
.014033* 

-.017300 
.019733 
.022300 
.024833 
.028433 
.031100 
.034433 
.039166 
.045900 
.053060 
.0600 
.0800 
.1100 

Inch. 
0. 

.000066 
.000134 
.000106 
.00016T 
.00016) 
.000100 
.000200 
.000133 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

.000100 
.000034 
.000033 
.000033 
.000067 
.000133 
.000367 
.001233 
.001234 
.  001366 
.001134 
.  001200 
.001066 
.001600 
.001134 
.002633 
.002367 
.002433 
.002667 
.002533 
.003600 

.00<t338 

.004738 

.006734 

.007168 

.006934 

.0200 

.0300 

Inch, 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000033 

Inch, 
0. 

Initial  load. 

Elaalio  limit. 

Rested    nnder    initial 
load,  one  hoar. 

Miorometer  rumoTed. 

Ultimate  strength. 
Load  at  time  of  mptnre. 

* '.'000033" 
0. 
0. 
0. 

.000033 

0. 

.000033 

0. 

.000083 

0. 

.000066 

.000033 

'."002633*' 

V 

".'002587* 

.008466 

.005838 



Ml  000 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section   ponnds..      98,920 

Ebwtie  limit  p«r  sqaare  inch  of  original  section do 00,0<iO 

Eloogation  per  inch  after  raptors inch..         0.20 

Elongation  per  inch  under  stntin  at  elastic  limit tin 001866 

nednction  in  diameter  at  point  of  mptare do 174 

BAdnction  in  area  after  raptare,  per  centam  of  original  section 62. 2 

p.*sltion  of  raptniiB ".76  from  neck 

Cliaractprof  broken  surface silky,  interspeiseil  with  flnfuniiiuliilion 

EluDgation  of  Incb  soctioDO ,...., , ,„, , 'MO.  ",13  (".37  fractured  sccUon) 
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TESTS   OF   IBON  AND  STEEU 
No.  346. 


Tension  TegL 
Marks  on  bar,  ^/* 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 

EloDf^fttkni 
per  inch. 

Sneeeeeive 
elonfcaUon 
per  inch. 

Permanent 
set. 

SnceeMiTe 

pennnneat 

net. 

^ 

ToUL 

Inch. 

Found§. 
250 
1,250 
2,600 
3,750 
6.000 
6.250 
7,600 
8.750 
10.000 
10,250 
10,600 
10.760 
11.000 
11,250 
11,500 
11,750 
12,000 
13,250 
12,500 
12,760 
13.000 
18.250 
13,600 
18.7.'» 
14.000 
14,250 
14,500 
14,750 
15^000 
15,250 
15.600 
1^750 
16.000 
16^250 
16.600 
16.750 
17.000 
17.250 
17,600 
18.000 
18.600 
19.000 
10.500 
20,000 
20.500 
21,000 
21.500 
22.000 
22.500 
23.000 
28.500 
24,000 
24.600 
25.000 
25.100 
21,200 

Ptninda. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
80,000 
35.000 
40.000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
60,000 
61,000 
62.000 
63.000 
61,000 
65.000 
66.000 
57.000 
58,000 
50.000 
60,000 
61,000 
62.000 
63.000 
64.000 
65.000 
66.000 
67.000 
68.000 
60,000 
70,000 
72.000 
74,000 
76,000 
78,000 
#80.000 
82.000 
84.000 
86.000 
88.000 
90.000 
92.000 
94.000 
96.000 
98.000 
100.000 
100.400 

Inch. 
0. 

.000100 
.000233 
.000366 
.000533 
.000666 
.00UM6 
.001000 
.001133 
.001166 
.001200 
.001233 
.001266 
.001800 
.001333 
.001366 
.001400 
.001433 
.001438 
.001466 
.001500 
.001583 
.001600 
.001633 
.001666 
.001700 
.001733 
.001766 
.001866 
.001966 
.002533 
.003.166 
.004233 
.0iK>833 
.006600 
.007433 
.0«'8466 
.000733 
.010933 
.012166 
.014566 
.017000 
.019766 
.021833 
.024038 
.026966 
.029966 
.033700 
.038266 
.0400 
.0467 
.0533 
.0633 
.0933 
.1233 

Ineh. 

0. 

.000100 
.000133 
.000133 
.000167 
.000133 
.000200 
.000134 
.000133 
.t)00033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.OuOlOO 
.000567 
.000833 

..000867 
.001600 
.000767 
.000833 
.C01033 
.001267 
.001200 
.001233 
.002400 
.002434 
.002766 
.002067 
.002200 
.002933 
.003000 
.003734 
.004566 
.001734 
.0067 
.0066 
.0100 
.0300 
.0300 

Ineh. 
0. 
0. 
0. 
0. 

.000033 

!000033 
.000033 
.000033 

Ineh. 
0. 

Initial  load. 

Elaatielintt. 

HiaameterTfaDovad. 

UlUmatestranKth. 
Load  at  time  of  mptare. 

'".oooii"' 

0. 
0. 
0. 
0. 

.000033 

0. 

.000066 

.000088 

.000066 

'0. 

.000100 

.000084 

^003600 

•003500 

.008266 

.004066 

General  summary. 

Tensile  strength  per  aqnare  inch  of  orisinal  eectioD pounds. 

Elsstic  limit  per  sonare  inch  of  original  section  do... 

ftlontsation  perincb  after  mptiire Inch. 

J2lon?ation  per  inch  under  strain  at  elastic  limit do... 

Reduction  In  diameter  at  poiot  of  rupture do... 

Reiluctton  in  area  after  mptnre.  per  centum  of  oiiginal  secdon 

P*«itiouof  rupture ".70  from  neck 

Character  of  broken  surfaoo floe,  granular,  mdiatinK  from  a  dull  oentex^ 

Elongation  of  incb  sections ,.  ..., ".00, 'Ml,  ^",33  ftuctMredsectloa^ 


100, 4M> 

0.17fi.- 

.0018641 

.154 

47.3 


TESTS  OP  IRON  AND  STfitL. 
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Mark  Oh  bar,  ^5^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length  6''. 


ISo.  402. 
Tension  Test 


ElonKation 
per  inch. 

SaoceMive 
eloontioo 
porlnch. 

PenDftnent 
set 

Snooessive 

TotoL 

PerBouAre 
iooh. 

pennanent :              Remark*, 
set       1 

1 

FoWMfff. 

250 

1,250 

2.500 

3.750 

6,000 

6,250 

7.500 

R,750 

10.000 

10.250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

12.000 

12.250 

12.600 

12.760 

13.000 

13*260 

13,600 

13,760 

14.000 

14,250 

14,600 

14,750 

15,000 

15L2dO 

PoundM, 
1,000 
6,000 
10.000 
15,000 
20.000 
2.5.000 
30,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
61,000 
65,000 
66,000 
57,000 
6H,a00 
50,000. 
60.000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,100 
70.  Oi  0 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98.000 
100.000 
102,000 
104.000 
104.720 
105,120 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000760 
.000900 

.  ooioai 

.  001250 
.001300 
.  001317 
.001333 
.  001367 
.001417 
.001467 
.001483 
.001550 
.001567 
.001600 
.  .001633 
.001667 
.001700 
.P01738 
.001783 
.001817 
.001850 
.001883 
.001017 
.001067 
.00-2038 
.  002067 
.  002117 
.  002233 
.  002433 
.002700 
.003200 
.004367 
.005417 
.006650 
.008050 
.010367 
.012167 
.014283 
.016533 
. 017833 
.020667 
.022417 
.025167 
.028383 
.032050 
.036000 
.0400 
.0450 
.0500 
.0600 
.0767 
.0650 
.1050 

Itieh, 
0. 

.000133 
.000107 
.000167 
.000166 
.000117 
.000150 
.000183 
.000167 
.000050 
.000017 
.000016 
.000034 
.000050 
.000050 
.000016 
.000067 
.0(HW17 
.000033 
.000033 
.00U034 
.000038 
.000033 
.00U050 
.000014 
.000033 

oooo3:i 

.000034 

.000050 

.000066 

.00UO34 

.OOOOfiO 

.000116 

.000200 

.000267 

.000500 

.001167 

.001050 

.001233 

.001400 

.002317 

.  001800 

.002116 

. 002250 

.001300 

.002834 

.001750 

.002750 

.003216 

.003667 

.002950 

.0050 

.OOiX) 

.0050 

.0100 

.0167 

.0083 

.0200 

Inch. 

0. 

0. 

.000017 
.000017 
.000017 
.000033 
.000033 
.000033 
.000038 

Inch. 
0. 

Initial  load. 

.000017 
0. 
0. 

.000016 
0. 
0. 
0. 

• 

.000033 

0. 

.000038 

0. 

Elastic  limit 
MioromeU  r  removc<I 

.000050 

.000017 

.000083 

.000083 

:    15,500 

15.750 

1(1.000 

,     10.250 
1    16;500 

.000338 

.000250 

10.750 

^  17.000 
^  17,250 
17,600 
18,000 
18,500 
19.000 
19,500 
20,000 
20,600 
21,000 
21,600 
22.000 
22,500 
23,000 
23,500 
24,000 
24.800 
25^000 
25.600 
20.000 
26^180 
20^280 

aa;ooo 

{ 

.004133 

.003800 

1 

1 

1 

Ultimate  Blrcnctli.          ' 
Load  at  time  ot  rnptutc, 

* 

^ 

General  summary. 


Elaiitlo  limit  per  aqnare  inch  of  originaT  Bectlon  .1^ .  .ly. ...//.//.  ^  i .!  1 1 !  i  1  ]/.*!!.!!.  rr*d™ 
Klnngation  per  inch  aftermptnre 


Tensile  atreagth  per  square  inch  of  original  flection pounds..    10"..  120 

0.  1433 

.00.1 1 7 

.  ir,4 

47.2 

"C)  fi  om  necic 


inrh.. 
do... 
do... 


Sioneation  per  inch  nnder  strain  nt  elastlcliroit .] 

Redaction  in  diameter  at  point  of  rupture 

Redqption  in  area  after  mptnre,  per  centum  of  ori;:inal  sei-tiun 

PoMtionof raptnre    _.   ^,,., 

I ' hanicter  of  hrokeo  anrface granular,  60  per  cent. ;  dull  slllt  v  center  M  p*ir  cent. 

SloDgationofiiichtectiona ".07,  ".09,  ".11  (".33  ftacured  section),  ^W,  Ml 
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TESTS  O^  IRON  AND  STeeL. 


So.  403. 

TenHan  Teat. 

Marks  on  bar,  ^^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqnare  inch. 
Length,  6^'. 


{       Applledloads. 


TotoL     ^-j„X" 


EloDfpitioii 
per  Inch. 


SaooeasiTo 
eloneation 
perlnoh. 


Permanent 


SnooaMlTe 

permftnent 

■eti 


Pounds. 
250 
1,250 
2,500 
•»,750 
5,000 
6,250 
7,500 
8.760 
10,000 
lU,  250 
10,600 
10,760 
11,000 
11,260 
11,600 
11,750 
12,000 
12,250 
l.*,600 
12,750 
13.000 
i:i,250 
1»,600 
13,760 
11,000 
14,250 
14,600 
14,750 
16,000 
16, 250 
16,600 
16,760 
10,000 
16,250 
10.600 
16.760 
17,000 
17,260 
17,600 
18,000 
18,600 
10,000 
10,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
28,600 
24,000 
24,600 
25,000 
25,600 
26,000 
28,600 
27,000 
27,100 
28,000 


Poundt. 
1,000 
6^000 
10.000 
15.000 
20,000 
26,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
60,000 
67,000 
68,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
60,000 
67,000 
08,000 
09,000 
70,000 
72;  000 
74,000 
76,1)00 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
06^000 
98,000 
100,000 
102,000 
104,000 
106,000 
108^000 
108k  610 


Inch. 

0. 

.000100 
.000283 
.000450 


1707 
.000083 
.001083 
.001250 
.001283 
.001317 
.0013J0 
.001383 
.  001417 
.001450 
.001483 
. 001517 
.001550 
.001683 
.001617 
.0U1050 
.  001717 
.001733 
.001767 
.001800 
.001833 
.001900 
.001933 
.002000 
.0020i7 
.002050- 
.002083 
.002150 
.002233 
.002417 
.002667 
.003200 
.004:33 
.004050 
.008550 
.007933 
.010000 
.011833 
.013533 
.015667 
.  017383 
.019833 
.021583 
.024000 
.027107 
.020838 
.082467 
.035867 
.040667 
.0460 
.0538 
.0617 
.OtWO 
.0088 


Inch. 
0. 

.000100 
.000183 
.000167 
.000150 
.000167 
.000106 
.000150 
.000107 
.000033 
.000034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.0OUO33 
.000034 
.000033 
.000067 
.000016 
.000034 
.000033 
.000038 
.000067 
.C00033 
.000067 
.000017 
.000033 
.000033 
.000067 
.000083 
.000184 
.000250 
.000533 


.000817 
.001000 
.001383 
.002067 
.001833 
.001700 
.002134 
.001666 
.002500 
.001700 
.002467 
.003167 
.002166 
.003184 


.004800 

.004333 

.0083 

.0084 

.0183 

.0183 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
.000017 


IndL 


Initial  load. 


.000017 


.000033 


.000016 


.000083 


.000033 


.000060 


.009017 


.00C050 


Blaatto  limit 


.000150 


.000100 


.002500 


Hicrometer  nmoTed. 


Ultimate  ttrenffth. 
Load  ai  time  oCntptora. 


Oeneral  aummarjf, 

Teneile  strength  per  aqnaie  inch  of  original  aeotion ponnda.. 

Elaaticlimit  per  aaoareindh  of  oiiginal  section do... 

Elongation  per  inch  after  roptore inch., 

Klongation  per  inoh  nnder  atraln  at  elastic  limit do... 

Sedaction  in  diameter  at  poiot  of  mptare do... 

Bedoctlon  in  area  after  mptare.  per  centam  of  original  section 

Ponltion  of  rupture ".75f 

Character  of  broken  surface ff rannlar  60  per  cenU,  dnll  smoky  center  40 

Elongation  of  inoh  secUona ".08,  ".09,  ".11,  ".U,  ".11  (".»  firaotnre< 


106,640 
68*000 

0.1317 


.134 
41.9 

neck 
oent. 


TESTS  OF  IBON  AND  STfifiU 
No.  83L 
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Marks  on  bar,  *i^ 
Diameter,  ''.564. 


Tension  TeiL 


Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 

Length,  6". 


AppUed  loads. 

pwinoh. 

Sacoesalre 
elongmtion 
perlnoh. 

PermMiant 
aet 

SnooeaslTe 

permuiant 

■et. 

Bemwks. 

TotaL 

Peramufe 
inon. 

PdlMMli. 

260 
1.250 
2.600 
8.750 
6,000 
0;260 
7,600 

a;  760 

10,000 
10,250 
10;  600 
10;  750 
11,000 
11,200 
11«600 
11,750 
12.000 
1X250 
12.600 
12,750 
13.000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14.750 
15,000 
16,250 
10,600 
15,760 
10,000 
10.260 
16,500 
10;750 
17.000 
17.250 
17.600 

USS 

It.  000 
10.600 
90.000 
».6O0 
21,000 
21,600 
2^000 
22.600 
28.000 

24,000 
24,600 
26,000 
26,600 
26^000 

1,000 

^000 

10,000 

16,000 

80.000 
86,000 
40.000 
41,000 
42.000 
43,000 
44,000 
46,000 
40.000 
47.000 
48,000 
40,000 
50,000 
51.000 
52,000 
63.000 
64,000 
56,000 
50,000 
57,000 
58,000 
50,000 
00,000 
01,000 
02,000 
03,000 
04.000 
05.000 
00.000 
87,000 
08,000 
80  000 
70.000 
72,000 
74,000 
70.000 
78;  000 
80,000 
82,000 
84,000 
80,000 
88;  000 
90,000 

SliSS 

00.000 

06.000 
100.000 

108;  000 

lOiOOO 

JlMk. 

0. 
.000116 

•  000283 
.000416 
.000560 

•  000700 
.000800 
.001083 
.001200 
.001200 
.001233 
.001260 
.001300 
.001333 
.001883 
.001400 
.001483 
.001400 
.001900 
.001560 
.001583 
.001610 
.  001050 
.001683 
.001710 
.001750 
.001783 
.001810 
.001850 
.001933 
.002000 
.002100 
.002238 
.002400 

•  002700 
.002960 
.003550 
.004360 
.006500 
.000900 

•  008583 
.010883 
.012333 
.014333 
.010333 
.018100 
.020000 
.022710 
.035000 

•  027960 
.081200 
.034606 
. 038033 
.042888 
.0488 
.0550 

Indu 

0. 

.000110 
.000167 
.000133 
.000134 
.000150 
.000160 
.000167 
.000107 

0. 

.000033 
.000033 
.000034 
.000038 
.000050 
.000017 
.000083 
.000033 

•  000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000034 
.000083 
.000007 
.000100 
.000133 
.000167 
.000300 

'  .000200 
.000584 
.000816 
.001134 
.001400 
.001017 
•002250 
.001500 
.002000 
.002000 
.001833 
.002434 

•  002110 
•002284 

•  002900 
.003284 
.003400 
.003307 
.004850 

•  005417 

•  0007 

Inek, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek, 
0. 

InitUaioad. 

SlMtio  limit. 
lOorometCT  lemoTed. 

*"".*000088* 

"JoooSi" 

.000050 

.000017 

.000050 

0. 

.000060 

.000010 

.000808 

.000800 

.003138 

.008707 
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TESTS   OF   lifON  AND   STEEL. 


Applied  loads. 

ws^- 

BaceeBsire 
elongatioii 
perlnch. 

Pennanent 

Sacoesaive 
aat. 

Kemarka. 

Total. 

Per  Moare 
incb. 

Pound*. 
20,500 
27,000 
27.100 
24,100 

Pofmd*. 
106,  OUO 
108. 000 
108,400 

Ineh. 
.0607 
.0950 
.1183 

Inch. 
.0117 
.0183 
.0333 

Inch. 

Inch. 

Ultimate  atrencth. 
Load  at  time  of  raptare. 

SpecJ 
Hard 


General  mfnmarjf. 

iflograTity 7.8308 

Jardneaa 25^13 

TenailestreaKtiipar  square  inch  of  original  section poands..  108,400 

Elastic  limit  per  saoare  inch  of  originM  section do —    60,U0O 

Slonftation  per  incn  after  rapture inch..       0.15 

Elonfcation  per  inch  under  strain  at  elastic  limit do 001850 

Reduction  in  diameter  at  point  of  rupture do 124 

Beduction  in  area  after  rupture,  per  eentum  of  original  section 38.2 

Poaition  of  rupture 1"  ftom  middle  of  stem 

Character  of  broken  surface fine  granular  70  pereent.,  dull  center  80  per  cect. 

Elongation  of  inch  aectloDa ".U,  ".14,  ".12  C'.  3*  fractured  aeotloiis),  ".  18,  ".1 


TfcSTS  OP  IRON  XJ^D  Stfi^t. 
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No.  347. 
Terman  Tent. 
Marks  on  bar,  *,^" 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  S". 


Blonntion 
permoh. 

SaooeMive 
per  inch. 

Permanent 
set. 

SncoeeslTo 

Mt. 

ncmArks. 

TotaL 

Pereqnare 
inoh. 

iVWMlf. 

260 
1,280 
2,600 
3,750 
6,000 
6.250 
7,600 
8L750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,7:0 
12,000 
12,250 
12.600 
12,750 
13.000 
13,230 
13,600 
13.750 
14,000 
14,250 
14.500 
14,750 
15.000 
15,250 
15.500 
15.750 
16.000 
16.250 
16..'HX> 
16.750 
17,000 
17.250 
17,500 
W^OOO 
18,500 
19.000 
10,500 
20.000 
20.000 
20.500 
21.000 
21.500 
22.000 
22,500 
23.000 
28.600 
24,000 
24,600 
25,000 
25,500 
26,000 
28,500 
27,000 
24.000 

PoundB, 

1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
41,000 
45,000 
40,000 
47.000 
48,000 
49,000 
60,000 
61.000 
62.0U0 
63,0U0 
51,000 
65,000 
66.000 
67.000 
68,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
6^000 
66.000 
67,000 
68.000 
69,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
80,000 
82,000 

88,000 

90.000 

92,000 

94,000 

96,000 

08.000 

100,000 

102.000 

104,000 

106.000 

106,000 

Inch. 
0. 

.000100 
.000233 
.000366 
.000500 
.000033 
.000833 
.000966 
.001166 
.001166 
.001200 
.  001233 
.001266 
.001300 
.001333 
.001366 
.001400 
.001400 
.001433 
.  001500 
.001533 
.001566 
.001600 
.001633 
.001733 
.001733 
.001760 
.001800 
.001900 
.002033 
.002006 
.002100 
.002200 
.002433 
.002766 
.003166 
.  003766 
.004000 
.005033 
.007166 
.008933 
.010533 
.012338 
.014900 
.015100 
.01623:1 
.018400 
.020KM) 
.023266 
.025933 
.028833 
.031106 
.034333 
.0380U0 
.043266 
.0407 

.o:i33 

.0033 
.09^0 

Inch. 

0. 

.000100 
.000138 
.000138 
.000134 
.000183 
.000200 
.000133 
.000200 

0. 

.000034 
.000033 
.000033 
.000034 
.000033 
.000063 
.000034 

0. 

.000033 
.000067 
.000033 
.  001 033 
.000034 
.000033 

.pooioo 

.'000031 
.000034 
.  000100 
.000133 
.000033 
.000034 
.  000100 
.  000233 
.000333 
.000400 
.000600 
.U00834 
..001033 
.  0015:i3 
.  001767 
.001600 
.001800 
.002567 
.1100200 
.001133 
.002167 
.002300 
.002666 
.002667 
.002900 
.002333 
.003107 
. 004267 
.004066 
.003434 
.0066 
.0100 
.0267  ' 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaiitic  limit. 

1 

Rented    tinder    initial 
looil  13  boars. 

0. 

0. 

.000033 

.000033 

.000038 

0. 

.000338 

.000300 

.003138 

.002800 

.011768 

.008633 

Hiororaetor  removed.   * 

Ultimate  strength.          1 
Load  at  time  of  rupture. ! 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  108,  vOO 

SiflAtloHmitpersqaare  inoh  of  original  section do 03  ooo 

£'<mgation  per  inch  after  mptare inch..    0. 1666 

K  on^ation  por  inch  onder  strain  at  elastic  limit do 00  MOO 

S«lnctiouiu  diameter  at  point  of  rupture do...         .'124 

Radnctioo  in  area  after  rupture,  per  centam  of  original  section 39  2 

Position  of  ntptnre I"  from  n<'rk 

C  haracter  of  broken  sarface ftne  grannhir,  dull  smoky  center 

SloDgation  of  inoh  sections ".  08,  ".16,  (".  27  fractured  section) 
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TESTS   OF   IRON  AND   ST££L. 


Ko.338. 

Tension  Test 
Marks  on  bar,  ^^" 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


AppUed  loads. 

Elongation 
per  inch. 

Saccesaive 
elongation 
perjnoh. 

Pennanent 
aet. 

SaoceeaivB 
aet 

BMuarka. 

TotaL 

Persqaara 
hxoh. 

Pounds. 
250 
1,250 
2,600 
8,760 
6,000 
8,250 
7.600 
8.750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12,500 
12,760 
13,000 
13,250 
13,500 
18.750 
14,000 
14,250 
14,600 
14,750 
15,000 
16,250 
15,500 
1^750 
18,000 
18,250 
18,500 
18^750 
17,000 
17,250 
17,600 
18.000 
18.600 
19.000 
19,600 
20.000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23.600 
24,000 
24.500 
25.000 
26,600 
28,000 
28,500 
27,IK)0 
27,  IW 
24,900 

Founds. 
1,000 
5.000 
10,000 
16,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48.000 
47,000 
48,000 
49,000 
60.000 
51.000 
62,000 
63.000 
64,000 
65,000 
60.000 
67,000 
68,000 
69,000 
60.000 
81,000 
82,000 
83,000 
84,000 
85,000 
88,000 
87.000 
68,000 
89,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80.000 
82.000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104. 000 
100.000 
108,000 
108,800 

Inch. 
0. 

.000083 
.000250 
.000418 
.000588 
.000718 
.000883 
.001050 
. 001216 
.001250 
.  001283 
.001316 
.001350 
.001383 
.  001418 
.001450 
.001483 
.001516 
.001566 
.001800 
.001633 
.001688 
.001700 
.001738 
.  001800 
.  001818 
.001866 
.  001918 
.002038 
.002083 
.002250 
.002416 
.002688 
.003188 
.003388 
.003000 
.004683 
.  005268 
.008000 
.007433 
.009200 
.010068 
.012918 
.014883 
.018200 
.018088 
.020283 
.022318 
.024783 
.027283 
.030388 
.033200 
.087033 
.041116 
.0483 
.0533 
.0830 
.0810 
.1000 

Inch, 
0. 

.000083 
.000167 
.000188 
.000180 
.000150 
.000187 
.000187 
.000160 
.000034 
.000083 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000030 
.000034 
.000033 
.000033 
.000034 
.000033 
.000087 
.000018 
.000050 
.000050 
.000117 
.000050 
.000167 
.000168 
.000250 
.000500 
.000400 
.000334 
.000783 
.000583 
.000734 
.001438 
.001787 
.001788 
.001950 
.001717 
.001587 
.001888 
.002217 
.002033 
.002487 
.002500 
.003083 
.002834 
.003833 
.004088 
.007184 
.0050 
.0117 
.0188 
.0184 

InelL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

IQaatio  limit. 

• 
Hioiometer  remored. 

.000018 

.000018 

.000038 

.000017 

"  .666050' 

"■.■666617"* 

. 

.000U8 

•000066 

.001018 

•  000900 

.003583 

.002587 

"■■'■■*■ 

mtimate  atrength. 
Load  at  time  of  rapture. 

^ 

Genaral  tummary. 

Tensile  atrength  per  aqaare  inch  of  original  section poanda..  108,800 

Elastic  limit  per  square  inch  of  original  aeotion do  ...    60,000 

Elongation  per  inch  after  rnptare inch..    Qi  115 

Elongation  per  inch  under  strain  at  elastic  limit do 001016 

Bednction  In  diameter  at  point  of  rapture do 084 

Redaction  in  area  after  mpture,  per  centum  of  original  aeotion 27.6 

Position  of  rupture "•  00  fh>m  neck 

Character  of  broken  surfifcoe tine  granular;  duU  spot ; 'M  eocentrio 

Elongation  of  inch  aecUons «  0^  ".07,  ".10,  ".12,  ".18  (".28  baotiired  aaoUonl 


TESTS  OF  IBON  AND   STEEL. 

No.  348. 

Tension  Test. 
Marks  on  bar,  *^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqnare  inch. 
Length,  3''. 
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Applied  loads. 

Elongation 
pwlnch. 

BaooeaslTO 
elongation 
perinoh. 

Permanent 
■et 

Snooeaaiye 

pennanent 

•et 

Bemarka. 

TotaL 

PersqoATe 

Potindt, 
250 
1.250 
2.600 
8.750 
6,000 
6^250 
7.500 
8,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11.250 
11,500 
11.750 
12.000 
12,230 
12.600 
12,750 
13.000 
13,250 
13.500 
13.750 
14,000 
14.250 
14.500 
14,750 
15,000 
15,250 
15.500 
15,750 
16,000 
16,230 
16,600 
16,750 
17,000 
17.250 
17.500 
18.000 
18^600 

Poundt. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80.000 
8^000 
40,000 
41,000 
42,000 
48,000 
44.000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
60.000 
61,000 
62.000 
63.000 
64.000 
65.000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 

IlMft. 

a 

.000100 
.000233 
.000868 
.000566 
.000766 
•000868 
.001000 
.001200 
.001200 
.001238 
.001266 
.001800 
.001888 
.001866 
.001400 
.001438 
.001468 
.001583 
.001566 
.001600 
.001688 
.001666 
.001700 
.001766 
.001866 
.001966 
•  002066 
.002200 
.002438 
.002733 
.003233 
.003766 
.004566 
.005266 
.iKWOOO 
.000668 
.007100 
.008706 
.010038 
.0U666 

InOL 

a 

.000100 
.000188 
.000188 
.000200 
.000200 
.000100 
.000184 
.000200 
0. 

.000088 
.000088 
.000034 
.000088 
.000083 
.000084 
.000088 
.000083 
.000067 
.000033 
.000034 
.000083 
.000038 
.000034 
.000066 
.000100 
.000100 
.000100 
.000134 
.000283 
.000300 
.000500 
.000538 
.000800 
.000700 
.000784 
.000666 
.000434 
.001666 
.001267 
.001638 

JfiM. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IndL 

Initial  load. 
SlastioUmlt 



0. 

.000066 

.000066 

.000100 

.000034 

.000333 

.000288 

.002233 

.001900 

General  summary, 

Tenaile  strengtli  per  eqnare  inch  of  original  eection pounds..    74,000 

Blaetio  limit  per  square  ineh  of  original  section do....    56,000 

Slongation  per  inen  after  raptnre Inoh..      0.100 

Elongation  perinoh  ander  strain  at  elasticlimit do 001766 

BedncUon  in  diameter  at  point  of  mptnre do 000 

Redaetion  in  areft  after  ruptore,  per  oentnm  of  original  section 000 

Pneiiionoftmptare I'MO  from  neck 

Clutfaeter  of  broken  sarHftce,  granular,  sOvery,  Inster;  fracture  occurred  at  a  defectiTe  spot  in  the 

metal,  eorerlng  20  per  cent,  of  the  fractured  surface. 
Eloogationofinohse«tlona .^ .^.m. .^^^.^.^.•..^^...«,^^..^.... ".01,  ".01,  ".01 
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Tesm  op  iRoi*  And  steeL. 


No.  404. 

TetmanTegt. 
Marks  on  bar,  */-" 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Elonntion 
per  Inch. 

Sacoes8iT« 
eloDgtttion 
periuch. 

set. 

SneeeaslYe 

pemuHiait 

•et. 

RMiiarka. 

Total. 

Per  ftqnare 
inch. 

PoundM. 
250 
1.250 
2,500 
8.750 
6.000 
6,250 
7,600 
8.750 
10,000 
10.250 
10.500 
10,750 
11.000 
11,250 
11.  GOO 
11.750 
12.000 
12.250 
12.500 
12.750 
18.000 
13.250 
13.500 
13.750 
14.000 
14.260 
14,500 
14,750 
15,000 
15,250 
15,500 
15.750 
16.000 
16.250 
16.500 
16.750 
17,000 
17,250 
17,600 
18,000 
18,500 
19.000 
19,600 
20.000 
20.600 
21,000 
21.600 
22,000 
22,600 
28,000 
23,500 
24,000 
24,500 
25,000 
26,600 
26.000 
26.150 

J*oundt. 

1,000 

5.000 
10,000 
15.000 
20.000 
2:1.000 
80.000 
85.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
40,000 
50.000 
51,000 
52,000 
63.000 
54,000 
55,000 
56,000 
67.000 
68.000 
69.000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70.000 
72,000 
74.000 
78.000 
78,000 
80,000 
82.000 
84.000 
86  000 
88,000 
90,000 
92,000 
04,000 
90,000 
08,000 
100,000 
102,000 
104,000 
104,600 

Jneh. 

0. 

.000100 
.000267 
.000433 
.000567 
.000717 
.000900 
.001067 
.001250 
.001207 
.001300 
.001333 
.001367 
.001400 
.001450 
.001467 
.  001517 
.001530 
.001583 
.001617 
.001650 
.001683 
.001717 
.  001767 
.001800 
.001850 
.001917 
.001950 
.002017 
.002083 
.002138 
.002233 
.002467 
.002733 
.003217 
.008550 
.004467 
.005483 
.006867 
.  007983 
.009667 
.011417 
.013000 
.014833 
.016800 
.010167 
.020867 
.023050 
.025467 
.028638 
.031250 
.034500 
.038000 
.044167 
.0500 
.0583 

Inch. 
0. 

.000100 
.000167 
.000166 
.000134 
.000150 
.000183 
.000107 
.000183 
.000017 
.0000:13 
.000033 
.000034 
.000033 

.oooo:>o 

.000017 
.000050 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000050 
.000067 
.000033 
.000067 
.000066 
.000050 
.000100 
.000234 
.000266 
.000484 
.000333 
.000917 
.001016 
.000884 
.001616 
.001684 
.001750 
.001583 
.001833 
.001067 
.002367 
.001700 
.002183 
.002417 
.003166 
.002617 
.003250 
.003500 
.  006167 
.005833 
.0083 

Inch. 
0. 
0. 
0. 
0. 
0. 

1^ 

0. 
.000017 

Inch. 

InitUllMid. 

BlMtio  limit 

Ifiorometer  removed. 
TnUmateatrength. 

'".'oooon* 

.000017 

0. 

.000017 

0.   . 

.000038 

.000016 

.000067 

.000034 

.000588 

.000516 

.003860 

.008267 



General  summarjf, 

TenMle  stmigth  per  sqaare  Inch  nf  original  section pounds       104  900 

Elastiolimit  per  sanare  inch  of  original  section do..."      62I0OO 

Elongation  per  inch  after  mptore inchij     0.0581 

Elongation  per  inch  under  strain  at  elastic  limit • ....do.. I!    .002183 

Reduction  in  diameter  at  point  of  rupture .*....do.]I!    '     .024 

Reduction  in  area  after  rupture,  per  centum  of  original  section .*.*.'.  .*...*  J  *  *         '  g^  4 

Position  of  rupture '. 2".  25  from  neck- 
Character  of  broken  surface,  granular,  radiatin^;  from  a  small  dull  apot  at  cirtsnmference  of  A«otured 

surface. 
Elongation  of  Inch  sections ".06,  ".00,  ".  07  ( ".  07  fractured  section),  ".  06^  "  04 


TESTS  OP  lEON  AND  STEEL, 
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No.  405. 

Tension  Test. 
Marks  on  bar,  ^^" 
Biameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Lengthy  6''. 


perBioh. 

SacoeMlTO 
eloiiffatioii 
perlnch. 

Permanent 
set 

SaeceaaiTe 

permanent 

aet. 

Bemarka. 

Total 

Persqaare 
inoh. 

Pmtndt. 
250 
1,250 
2.500 
8,750 
6,000 
6.250 
7.500 
8.750 
10.000 
10,250 
10.600 
10,750 
11.000 
11.250 
11,600 
11,760 
12,000 
12,250 
12.500 
12,750 
13.000 
13,250 
13.600 
13,750 
14,000 
14.250 
14.600 
14.760 
16.000 
15.250 
15,600 
15.750 
16,000 
16.260 
16.600 
16,750 
17,000 
17;  250 
17.500 
18,000  • 
18,600 
19.000 
19,600 
20.000 
20.500 
21.000 
21,500 
22.000 
22,600 
33.000 
23,600 
24,000 
24.600 
25.000 
25.500  • 
26.000 
26,600 
26.920 
24,800 

Poimd*. 
1,000 
6.000 
10.000 
15.000 
20.000 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
60.000 
61,000 
62,000 
63.000 
54.000 
65.000 
66,000 
67.000 
58.000 
69.000 
60.000 
61.000 
62.000 
63.000 
64,000 
66.000 
66.000 
67,000 
68,000 
69.000 
70.000 
72,000 
74,000 
76,000 
78,000 
W.0OO 
82.000 
84.000 
86.000 
88.000 
90.000 
92,000 
94.000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
107,680 

Inch. 
0. 

.000183 
.000300 
.000467 
.000600 
.0007W 
.000950 
.001100 
.001283 
.001800 
.001833 
.001367 
.001400 
.001433 
.001467 
.001517 
.001550 
.001688 
.C01617 
.001650 
.001700 
.001717 
.001767 
.001800 
.001888 
.001988 
.001983 
.002050 
.002150 
.002388 
.002550 
.002800 
.003167 
.0038no 
.004483 
.004900 
.00691T 
.006838 
.008000 
.009288 
.  010700 
.012383 
.014500 
.  016167 
.018167 
.020167 
.022407 
.  024417 
.027333 
.029667 
.032717 
.036333 
.039833 
.0467 
.0533 
.0600 
.0717 
.0083 

Inch. 

a 

.000183 

.0U0167 

.000167 

.000183 

.000183 

.000167 

.000150 

.000183 

.000017 

.000033 

.000034 

.000033 

.000033 

.000034 

.000050 

.000033 

.000033 

.000034 

.000033 

.000050 

.000017 

.000050 

.000033 

.000083 

.000050 

.000050 

.000067 

.000100 

.000233 

.000167 

.000250 

.000367 

.000633 

.000683 

.000417 

.001017 

.0009(6 

.001167 

.001233 

.001467 

.00168a 

.002117 

.001667 

.002000 

.002000 

.002300 

.001960 

.002916 

.002334 

.003050 

.003616 

.003500 

.006867 

.0066 

.0067 

.0117 

.0266 

Inch.   . 
0* 

.000017 
.000017 
.000038 
.000033 
.000033 
.000033 
.000033 
.000033 

Inch. 
0.       • 

.000017 
0. 

.000016 
o; 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatio  limit. 

Micrometer  remorrd. 

Ultimate  strength. 
Load  at  time  of  rupture. 

.000050 

.000017 

.000030 

0. 

.000083 

.000038 

.000233 

.000150 

.001633 

.000400 

..005367 

.008734 

General  awnmary, 

S!!i!t.te*''^r"T'»I?*"^*»o'<»rtginalaecUon !V.do  ... 

gonjpatlon  per  inch  aftwmptare........^ Inch 

Eloprajion  per  Inch  ondcratwin  at  elaatio  Umit do.  '.'. 

Radactlon  In  diameter  at  point  of  mptare do  . 

5^«i!l«    ir°*'!S"''*'"P*"'^*'P«'^<»«'>^'»™o'o'^8inftl"«ction 

r^o-^iiinn  or  mpture.. ,  1"  16  from  neck 

£ii232ri,*''r*J!ioK"j;i?^* '''''''''''•'■f^^ 

^oogatlon  uf  inch  aectiona ,,-"98,  "  08/'.  09,  ",10,  ".16  (".18  fractured  aectlonj 


107.680 

68.000 

0.1150 

.OOiORS 

.004 

80.6 
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TESTS   OF   IRON  AND   STEEL. 
Ko.  408. 


Compression  Test. 


Marks  on  bar,  ^^* 
Length,  8".972. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 


[Hoop  Ac,   8"steelB.L.riile.1 


Applied  kwdf . 


TotaL 


PoundB. 
1,000 
6,000 
10,000 
16.000 
20,000 
25,000 
80.000 

ai.uoo 

82,000 
33,000 
34.000 
35,000 
36.000 
37,000 
38,000 
3U,000 
40.000 
41,000 
42,000 
43.0U0 
44.000 
45.000 
46.U00 
47,000 
43,000 
49,000 
50,000 
51,000 
52.000 
63.000 
64,000 
65,000 
60,000 
57,000 
68,000 
60,000 
60,000 
61.000 
62,000 
63.000 
6».000 
63.000 
66.000 
67.000 

es^wo 

60.000 
70.000 
82,800 


Per  8anu« 
incn. 


Poundt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 
31,000 
32.000 
33,D00 
84,000 
35.000 
36,000 
37.000 
38.000 
80.000 
40.000 
41.000 
42,000 
43.000 
44.0U0 
45,000 
46.000 
47.000 
48,000 
49.000 
50.000 
61.000 
62,000 
53,000 
54,000 
55,000 
66.000 
57.000 
68,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64.000 
65,000 
66,000 
67.000 
68.000 
60.000 
70.000 
8i,800 


Compres- 
sion per 
incn. 


Inch. 
0. 

.000083 
.000250 
.000400 
.000567 
.000717 
.000867 
.000883 
.000900 
.000933 
.001000 
.001017 
.001050 
.001083 
.001100 
.001133 
.001167 
.001200 
.001233 
.001250 
.001283 
.001333 
.001367 
.001400 
.001433 
.001483 
.001517 
.001533 
.001567 
.001583 
.001650 
.001683 
.001700 
.  001717 
.001750 
.001809 
.001850 
.001867 
.001900 
.001933 
.001983 
.002050 
.002250 
. 002400 
.002850 
.003117 
.003417 


Sncceesive 

oomprea* 

eion  per 

inch. 


Permanent 
set. 


Inek. 
0. 

.000083 
.000167 
.000150 
.  000107 
.000150 
.  000150 
.000016 
.000017 
.000033 
.U00067 
.000017 
.000033 


.000017 
.000033 
.  000034 
.000033 
.000033 
.000017 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.00U034 
.000016 
.000034 
.000016 
.000067 
.000033 
.000017 
.000017 
.000033 
.000050 
.000050 
.000017 
.000033 
.000033 
.000050 
.  U00067 
.  000200 
.01)0150 
.000450 
.000267 
.000300 


Ineh, 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000033 


.000060 


.000067 


.000083 


.000100 


.000100 


.000133 


. 001317 


Snoceasire 

permanent 

aet. 


Ineh. 


.000017 
0. 
.000016 


.000017 


.000017 


.000016 


.000017 


.000033 


.001184 


Bemftrka. 


Elaattclimit. 
Perceptible  deflection. 


Ultimate  atrength. 


General  eummarjf. 

Elaaticlimit  per  square  inch  of  oriinnal  section ponnda..       66,000 

Compression  per  Inch  onderstresB  at  elastic  limit inch..    0.00BO5O 

UltimAte  strength  per  square  inch  of  original  section] pounds..       82.800 

Manner  of  failure , triple  flernr« 

If aximum  deflection  after  the  teat ...,, ,.., ,...r..,.  .....*... .inoh..  .49 


TESTS   OP   IBON   AND   STEEL. 

No.  409. 

Oompression  Test. 

[Hoop  A4  8"  a  L.  riiie.J 
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Marks  on  bar,  *^ 
Length,  ^895. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


AFpUedlMds. 

Compres- 

■ion  per 

inoL 

SnooemiTe 

oompres- 

■ionper 

inoL 

Pennanent 

•et. 

SacceMiye 
set. 

Bemarks. 

TotaL 

PerMiutfe 
inch. 

Pkwiuto. 
1.000 
.\000 
10,000 
15,000 
20,000 
25.000 
30,000 
81,000 
82,000 
33,000 
84,000 
85.000 
86;  000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45^000 
46.000 
47,000 
48.000 
49,000 
60,000 
51,000 
68.000 
68.000 
54,000 
55.000 
5«.000 
57,000 
58,000 

1.000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33.0(«0 
34.000 
85,000 
86,000 
37,000 
88,000 
30,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54.000 
56.000 
56.000 
57.000 
58,000 
60.000 
60,000 
61,000 
62,000 
63.000 
64,000 
65.000. 
66.000 
67,000 
68.000 
69.000 
70,000 
78.400 

Inch. 

0. 

.000117 
.000267 
.000438 
.000688 
.000750 
.000867 
.000938 
.000950 
.000067 
.001000 
.001033 
.001083 
.001117 
.001150 
.001183 
.001233 
.001267 
.001300 
.001333 
.001350 
.0U1383 
.  001417 
.001450 
.001483 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.0017  0 
.001717 
.001750 
.001800 
.001833 
.001867 
.001917 
.001967 
.002000 
.002050 
.002100 
.002167 
.002283 
.002417 
.002733 
.003283 

0. 

.000117 
.000150 
.000166 
.000160 
.000167 
.000117 
.000066 
! 000017 
.000017 
.000038 
.000038 
.000050 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000017 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000017 
.000033 
.0(10050 
.000033 
.000034 
.000050 
.000050 
.000033 
.000050 
.000050 
.000067 
.000116 
.000134 
.000316 
.000550 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

InitUlloMl. 

1 
Perceptible  deflection. 

a 

0. 



.000017 

.000017 

".oooon* 

"o." 

.000017 

0. 

59.000 

60,000 
•1,»00 
02.000 
63.000 
64,000 
65,000 
60,000 
67,000 
68,000 
69,000 
70,000 
7^400 

.000033 

.000016 

Df  flection  disappearetl  i 

load 

Elastic  limit. 

".'000083" 

'".'006650" 

1 

1 

'■■.■001217' 

"."66ii84"' 

Ultimate  strength.           i 

Qeneral  nummary. 

Klaatic  limit  per  aqoaro  inch  of  original  aertloQ pounds..      68.000 

ConpTBMion  per  inch  under  stress  at  elastic  limit inch..  0.  IH12U00 

Ultimate  strenicth  per  square  inch  of  original  section pounds..      78.4m) 

Manner  of  failure, triple  floxtiio 

^uimoiD  deflection  after  the  teaft....r - .,., ,,„„....inclj..  % 


cPy'eyv  ^o/?  c/t:ij 
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No.  410. 
Tension  Test 


Marks  on  bar,  ^  ^" 
Diameter,  ".664. 
Sectional  area,  J25  square  inch. 
Length,  6". 


per  Inch. 

SacoeseiTe 

elongation 

per  inch. 

Permanent 
set. 

SnooeMive 
•et. 

Bemwkft. 

ToUL 

Per  M  awe 
inch. 

250 

1.250 

'      2,500 

8,750 

5.000 

6.230 

7,600 

8.750 

10,000 

10,250 

Pottiidf. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 

52,000 
53,000 
54,000 
55.000 
66,000 
57,000 
58.000 
59.030 
60.000 
61.000 
62,000 
63.000 
04.000 
65.000 
66,000 
67,000 
68,000 
09.000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
8t,00U 
86.000 
88,000 
OO.UOO 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
103,240 

a 

.000117 

.000283 

.000450 

.000017 

.000767 

.000950 

.001100 

.001267 

.001283 

.001317 

.001350 

.001883 

.001417 

.001450 

.001483 

.001517 

.001550 

.001000 

.001650 

.001683 

. 001717 

.001767 

.001833 

.001950 

.002017 

.002200 

.002438 

.002867 

.003200 

.003867 

.004717 

.005717 

.0063.13 

.007167 

.007800 

.008633 

.009467 

.010767 

.012133 

.013883 

.016133 

.018633 

.020300 

.022260 

.024883 

.027500 

.030333 

.  033717 

.0367 

.0438 

.0*83 

.0560 

.0633 

.0817 

.1133 

Inch, 

0. 

.000117 
.000160 
.000167 
.000107 
.000150 
.000183 
.000160 
.000167 
.000016 
.000084 
! 000038 
.000083 
.000034 
.000033 
.000033 
.000034 
.000033 
.OOOOoO 
.000050 
.000033 
.000034 
.000050 
.000066 
.000117 
.000067 
.000183 
.000^33 
.000434 
.000338 
.000667 
.000850 
.001000 
.000810 
.000634 
.000638 
.000833 
.000834 
.  001800 
.001366 
.001750 
.002350 
.002500 
.001667 
.001950 
.002633 
.002617 
.002833 
.003384 
.002988 
.0066 
.0050 
.0067 
.0083 
.0184 
.0316 

Inch, 
0. 

a 

0. 

0. 

0. 

Oi 

.000017 
.000017 
.000017 

Inch. 

0. 

Initial  load. 
XlMticlimli. 

Micrometer  remoyed. 
Load  at  time  of  mptore.  1 

"'."oooon" 

0. 
0. 

10,600 

10,760 
11.000 

,     11.250 
'     11«500 
11.750 
12,000 
12,250 
12,500 
12,760 
13.  COO 
13,250 
13,500 
13,750 
14.000 
14.250 
14.500 
14.750 
•     15^000 
15.250 
15,500 

.000017 

a 

.000033 

.000016 



.000100 

.000067 

.000917 

.000617 

15.750 
16,000 
16,2o0 
16.500 
16.750 
17.000 
17,250 
17.500 
18.000 
18,5>0 
19,000 
1»,500 
20.000 
20.500 
21,000 

.004217 

.008800 

.,.# 

.008117 

.008900 

21,500 

1     23.000 
22,500 
23.000 
23  500 

1     24  000 

'     24.500 

25.000 

25,600 

25.810 

22.900 

1 

General  eammary. 

Speclilo  eraTity 7.8811 

ifardneM  28.17 

Tea«ile  strength  per  eqnare  inch  of  original  seotion pounds..  108,240 

Blaatlc  limit  per  square  inch  of  original  section do  ...    65.000 

RIonKation  perincb  aft^r  rapture inch..    0. 1667 

Klon  nation  per  inch  nnder  strain  at  elasticUmit '. do 001833 

Kedttct  ion  fndiaraat«r  at  point  of  rapture do...       .184 

lUHluction  in  area  after  rupture,  per  centum  of  original  section 41.9 

position  of  rnptnre  2"fromn«ck 

Chararterofbrolien  surface granular,  vith  dull  smolcy  center 

SloDgation  of  inch  sections ".10  (".81  ftmotured  section),  ".18.  M 9, ''.14,  ".08 

S.  Bx.36 24 
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Marks  on  bar,  ^8^" 
Diameter,  ".664. 
SeotioDal  area,  .25  sqaare  inch. 
Length,  6". 


No.  411. 
Tension  Test, 


Applied  1o«4l 


■^"^  '■"u^r" 


Poundi. 
250 
1,250 
2,500 
8,790 
6^000 
0,250 
7,600 
8,750 
10.000 
10.250 
10,600 
10,750 
11,000 
11,260 
11,600 
11,760 
12,000 
12.260 
12,600 
12,750 
18.000 
13,260 
18,600 
18,750 
14,000 
14,250 
14,600 
14,750 
15,000 
lfi.250 
15,500 
15^750 
10^000 
10,260 
10,600 
10,760 
17,000 
17.260 
17.600 
18.000 
18,600 
19.000 
10,500 
20,000 
20,600 
31,000 
21.500 
22,000 
22.600 
23,000 
28,600 
24,000 
24,600 
35.000 
26.500 
38.000 
38.880 
38.000 


Poundt, 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
48.000 
47,000 
48,000 
40.000 
60.000 
61,000 
52,000 
68,000 
64,000 
6d,000 
66,000 
57,000 
68,000 
60.000 
60,000 
61,000 
82.000 
63.000 
04,000 
65,000 
66.0(N) 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
00.000 
02,000 
94,000 
06,000 
08,000 
100,000 
102,000 
104,000 
105^440 


Eloffl^&t  ion 


Inch. 

a 

.000117 
.000267 
.000438 
.000600 
.000750 
.000017 
.001100 
.001267 
.001283 
.001817 
.001350 


.001417 
.001483 
.001467 
.001500 
.001533 
.001600 
.001617 
.001650 
.001700 
.001750 
.001783 
.001888 
.001933 
.00lH)50 
.002183 
.002350 
.002567 
.002817 
.003217 
.004017 
.0048U0 
.005450 
.006200 
.007283 
.007933 


.010667 

.012233 

. 014400 

.016238 

.018400 

.020400 

.022667 

.025167 

.027833 

.080750 

.0350 

.0383 

.0450 

.0483 

.0567 

.0667 

.0817 

.1133 


eUinciitioo 
per  tnoli. 


t*omj«TM?nt 


Inch. 
0. 
.000117 
.000150 
.000166 
.000167 
.000150 
.000167 
.000183 
.000167 
.000016 
.000034 
.000033 
.000033 
.000034 
.000016 
.000034 
.000033 
.000033 
.000067 
.000017 
.000033 
.000050 
000050 
.000033 
.000100 
.000050 
.000117 
.000083 
.000217 
.000217 
.000250 
.000400 
.000800 
.000788 
.000650 
.000750 
.001083 
.000650 
.001300 
.001434 
.001566 
.002167 
.001833 
.002167 
.002000 
.002267 
.002500 
.002666 
.002917 
.004250 
.0033 
.0067 
.0033 
.0084 
.0100 
.0150 
.0316 


IneK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000050 


.000383 


.002550 


.006617 


p«ri]iikD«?Dt 


Inch. 


.000083 


.000017 


^000333 


.002167 


.004067 


I^emarkL 


Initial  load. 


Elastic  limit. 


Micrometer  remored. 


Ultimate  strenfftb. 
Load  at  time  of  rapture. 


General  eummarjf. 


Tensfleatrengtli  per  square  inch  of  oriffinal  section ponnds.. 

Blastto  limit  per  sonare  inch  of  oriKinM  section do.... 

Blongation per  inon  after  mptnre inch.. 

Elongation  per  inch  under  strain  at  elaatio limit do... 

Beduotion  in  diameter  at  point  of  rapture do... 

Redaction  in  area  after  ruptore,  per  centum  of  original  section •-•  

Position  of  rupture .....^......''. 4 ftom middle 

Character  of  broken  surface r  granular,  with  dull  flBtoky  center 

ElongaUonofinchseoUons  (".80  fractured  section) ",\l,-.lV.n,":l2.".f 


105.  440 

56,000 

0.1567 

.  CO  1783 

.124 
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No.  412. 

TenHan  Test 
Marks  on  bar,  ^  ^»» 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6". 


1     Applied  loHdj. 

ElonUar^Jti 
pat  tiit;h. 

^longatloii 
per  inch. 

PermaQent 

p«rjn»Dfiat 

Hem&i-kL 

T<^ 

\P9undi. 

250 

1.250 

1,000 
5,000 
10,000 
I5<000 
2i\  000 
25,000 
30.0C10 
35,  (HX) 
40.000 
41.000 
42,000 
4^^.QO0 
44.000 
45.  OlKI 
40.000 
47.UO(I 
4H,000 
4!l.  WO 
50,000 
5t,0U0 
5  A,  OUO 

r»3.ooo 

M,000 
55,000 
5*1^000 
57,000 
58,000 
.^0,000 

an  000 

6l'.O00 
&'t.  ffOo 
04,000 
6.S.O0O 
0(1.  OCK) 

m.im 

Grf.OOO 
19.000 
70,  i\o& 
72,  000 
74,000 
76,000 
7^.000 
KJ,000 
8J.0OO 

S4).000 
8**.  000 
$OhOOO 
02,000 
94,000 
WE.OUO 

too,  000 
Iii2,000 
304,000 
101,320 

IneK 
0. 

.000133 
.000300 

.omM."^ 

.000000 
.  0011717 
,000017 
. 00]0ti7 
,  0012-13 
,i)0U^fi7 
.{1013O0 
.  0013-33 

.  001:107 

.  0014(KI 
.001433 
,001407 
.001500 
.fKll^ia 
.0O15S3 
.  O^JIOIT 
.  001 G50 
,M>liJJ« 
.001717 
.001750 

,ooifin 

.001^(57 
.  002017 
.Ot/iOff7 
.002^3 
.  002:.00 

.oajm 

,  0O3it7 
.003007 
.«04tl7 
.00:^333 
.  <HI5017 
.007000 
.  Oi»7H33 
.  (i0013.t 
.  010350 
.  012333 
,  014500 
.010500 
.01K333 
,0203:i3 
.022«00 
.025000 
.O27fl00 
.031000 

.ojwn 

,U400 
.0450 
.0517 
.«ftfl7 
.0700 
.0900 

Iwfk. 
0. 

.000133 
,(W0107 
.  iMJOl.lO 
.  0001.50 
.000117 
.  (»30t' 00 

.  0001 r^ 

.  Ol>OlOO 
.000034 

.  (XHm^ 
.  ooiH>:[3 

,oolh>:^ 
.  o(W)o:t3 

.  00i>034 
.0000,13 

.OlMKIJiO 
.0(K>034 

TtveK 
0. 
0 
0. 
0. 
0. 
0. 
0. 
9. 
0. 

0. 

IsLtiAlU^, 

* 

1 

Blutio  limll. 

Load  at  time  of  rupture. 

2;  500 

1     3.750 

. 

5.000 
6.250 

7,500 

1    ^8.750 

;  10.000 

,    10.250 

(    10.500 

■    10,750 

11.000 

(    H.25C 

11.500 

1    11,750 

.000003 

,OO0OB 

1    12.000 

12.250 

'    12,500 
,    12.750 

.000050 

.000017 

13,000 

.  OtPOOUl 

13.2.50 

.0000;  t3 
.  000034 

.  ouno33 
.ooot)a7 

.O0U050 
.OOOlfiO 
.000050 
.00016(1 
.000207 
,000333 
.OO03«i 
.0004-50 
.  O0O7.5O 

.oooeifl 

.000584 

.ooiaj»3 

*00<^^ 
.OUIBOO 
.001317 
.0010§3 
.002lfi7 
,002000 
. 001833 
. 002000 
.002^07 
.  002200 

,    .ouesoo 

,003200 

.0057 

.0033 

.0050 

,00ff7 

.oor-o  . 

.0133 
.0200 
•  01B7 

13.500 

13.750 
14,000 

.000050 

0. 

1    14.250 

1    14,500 

1    11.750 

15.000 
,    15.210 

.ooom 

.(XM»288 

15,500 

15,750 

16,000 

18,250 
16.5t0 

.002300 

.001007 

1    16.750 

'    17,000 

17.250 

17.500 
;    18,000 

.006612 

,0O43L3 

18  500 

19.000 

19,509 
2.1.000 
20.500 
21.000 
21,500 
22.000 
22.500 
23,000 

23,500 

24,000 

24.500 

25.000 

25.500 

36.000 

28.080 

23.000 

General  aummartf. 

Tensile  Htrenfcth  per  Minare  inch  of  orlsinal  nection ponnds..  101.  ;r20 

AiaatJc  limit  per  sauare  iocb  of  original  •ectioa  do 67.000 

EooKation  per  inch  after  rupture inch..    0.1817 

h.lonEation  per  inch  nnder  strain  at  elastic  limit Att 001807 

Ko«)  act  ion  in  diameter  at  point  of  mpturo do...        .124 

/'(Nlaction  in  an»»  after  rnpture.  per  centnm  of  original  section 89. 2 

i'Mitlon  of  mpture 2''.20  from  neck 

Character  of  brolcen  snrface ...granular,  with  dull  smoky  center 

SlongationorinchaecUona "■09("28fhicturedBeotion),".17,'U0,".09,''.08 
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No.  410. 
Campressian  Test 

[Hoop  Bs,  8-iiioli  tteel  B.  L.  rifle.] 

Marks  on  bar,  ^8^ 
Length,  8".990. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 


Total. 


Poundt, 
1.000 
6.000 
10.000 
16.000 
20.000 
26.000 
80,000 
81.000 
32,000 
33.000 
84,000 
85.000 
86,000 
87,000 
38.000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47.000 
48,000 
49.000 
SO.  000 
61,000 
62.000 
63.000 
64,000 
65.000 
66.000 
67,000 
68.000 
60,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66.000 
66.000 
67.000 
68,000 
69.000 
70,000 
84,100 


Per 

inol 


M1UU 
DOh. 


Pounds. 
1,000 
5.000 
10.000 
16,000 
20,000 
25,000 
80.000 
81.000 
82.000 
83,000 
84,000 
85,000 
80.000 
87,000 
88,000 
39.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51.000 
52.000 
63.000 
51.000 
55.000 
56,000 
67,000 
68.000 
60.000 
60.000 
61,000 
62.000 
63,000 
64.000 
65.000 
66.000 
67.000 
68.000 
69,000 
70,000 
84,100 


Coinpres- 

sion  per 

Incn. 


Inah. 
0. 

.000100 
.000233 
.000400 
.000567 
.000717 
.000883 
.000000 


.000067 
.001000 
.001033 
.001067 
.001100 
.001133 
.0011C7 
.001200 
.001233 
.  001267 
.  001300 
.  001333 
.001383 
.001417 
.001450 
.  001467 
.001500 
.001333 
.001567 
.001600 
.001638 
.001667 
.001700 
.0017S3 
.001767 
.001800 


.001867 
.001900 
.001950 
.002050 
.002150 
.002267 
.002433 
.002600 
.002800 
.002038 
.003068 


Saooeaaiye 

comprea- 

aion  per 

iacD. 


Inch, 
0. 

.000100 
.000133 
.000167 
.  000167 
.000150 
.000166 
.  000017 
. 000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  000033 
.  000034 
.000033 
.000033 
.000034 
.0(K)033 
.000033 
.  000().W 
.000034 
.000088 
.000017 
.000038 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.  000033 
.000050 
.000100 
.000100 
.000117 
. 000166 
.000167 
.000200 
.000188 
.OUOIEO 


Permanent 
set. 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
.  000017 


.000017 


.000033 


.000050 


.000050 


.000067 


.000067 


.000300 


.000067 


SnoceaaiTe 

permanent 

set. 


Inch. 


.000017 


.000016 


.01)0017 


.000017 


.000233 


.000667 


Bemarka. 


Initial  loud. 


Elaatic  limit. 
Perceptible  deflection. 

Ultimate  strength. 


General  summary, 

Elaatio  limit  per  square  inch  of  original  aeotion ponnda..        61,000 

Compreaaion  per  inch  under  atreaa  at  elaatic  limit inch..    O.OOtOOO 

Ultimate  atrength  per  aquare  inch  of  original  aection poimda..        84,  lOO 

Manner  of  failnre ...pple  aexnr© 

Maximam  deflection  after  the  teat -.-.  inch..  .27 


Marks  on  bar,  ^^ 
Length,  8".970. 
Biameter,  l'M29. 
Sectional  area,  1  square  inch. 


TESTS   OP  IRON  AND  STEEL. 

No.  411. 

Compression  Test. 

[Hoop  Ba,  8"  steel  B.L.Tlfl0.] 
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Compres- 
sion per 

iDCh. 

SaocesslTe 
compres- 
sion per 
inch. 

Permanent 
set. 

Saooesslve 
set. 

Bemsrks. 

ToUL 

Persqtuure 
Inok 

PowuU. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,<K)0 
49,000 
60,000 
61,000 
62.000 
63,000 
64.000 
65,000 
64^000 
67,000 
68.000 
68,000 
80,000 
81,000 
82,000 
83.000 

S;l!!!!l 

88,000 
87.000 
88,000 
88,000 
70,000 
86^400 

Pound$. 
1,000 
^000 
10,000 
15,000 
20,000 
25.000 
80,000 
81,000 
82,000 
83,000 
84.000 
85.000 
86,000 
87.000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49.000 
50.000 
51,000 
62,000 
63,000 
64,000 
66,000 
56,000 
67,000 
68.000 
68,000 
60,000 
61,000 
62,000 
63,000 
64,000 
86,000 
86.000 
67.000 
88,000 
88,000 
70,000 
86^400 

Inch, 

a 

.000100 
.000267 
.000438 
.000600 
.000767 
.000950 
.000067 
.001000 
.001038 
.001067 
.001083 
.001100 
.001133 
.001167 
.001200 
.001283 
.001300 
.001833 
.001367 
.001400 
.001433 
.001467 
.001600 
.001533 
.001567 
.001600 
.001617 
.001650 
.001683 
.001717 
.001733 
.001767 
.001800 
.001838 
.001683 
.001917 
.002033 
.002117 
.002233 
.002383 
.002533 
.002767 
.008067 
.003567 
.004183 
.004860 

Tneh. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000183 
.000017 
.000033 
.000033 
.001034 
.000016 
.000017 
.000033 
.000034 
.000033 
.000033 
.000067 
.00OP38 
.000084 
.000033 
.000083 
.000084 
.000033 
.000038 
.000034 
.000033 
.000017 
.000033 
.000033 
.000034 
.000016 
.000034 
.000033 
.000033 
.000050 
.000034 
,000116 
.000084 
.000116 
.000160 
.000150 
.000234 
.000300 
.000500 
.000616 
.000667  . 

Inch. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000033 

ilMft. 

0. 

InitlAlkMd. 

• 

mtlmAte  strength. 

"".oooon" 

.000016 

.000067 

.000084 

.000083 

.000016 

.000083 

0. 

.000083 

0. 

•  000083 

0. 

.000100 

.000017 

.000550 

.000450 

.002588 

.002033 

General  eummary. 

Ela«tioiimii,  pounds,  per  square  Inch  of  original  section not  well  defined 

Ultimate  strength  per  square  inch  of  original  section pounds..     86,400 

Mttiiner  of  failure triple  flexure 

MAXininm  deflection  after  the  test inch..        .25 


SEx  36491 


IfiSTS  Olf*  Iron  AUt)  StEfiL. 

No.  339. 

Tenrion  Teat 
Marks  on  bar,  ^^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6''. 
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Slongatioo 
per  iDoh. 

t)ttcee«siv0 
elonnitioii 
perlnoh. 

fermftlie&t 
■et. 

SnocMslYe 

Samtfki. 

TotiO. 

'IX" 

260 
1,250 
2,600 
8,750 
5.000 
0,250 
7,500 
8,750 
10,000 
10,250 
10  500 
10,760 
11,000 
11.250 
11,500 
11.750 
12,000 
12.200 
12,600 
12,750 
13,000 
13,250 
18,500 
18,750 
14,000 
14,250 
14,600 
14,760 
18,000 
16,260 
15.600 
16^760 
16^000 
10.260 
10.500 
10^750 
17,000 
17,250 
17,600 
17,750 
18.000 
18.250 
18.600 
181750 
19,000 
19.260 
10.600 
10.760 

Pimndt. 
1.000 
6.000 
10.000 
15.000 
20,000 
25.000 
80,000 
85.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
66.000 
66,000 
67,000 
68,000 
60,000 
60,000 
61,000 
63,000 
68,000 
64,000 
65,000 
60^000 
67,000 
68,000 
68^000 
70,000 
71,000 
72.000 
78,000 
74,000 
75,000 
76,000 
77,000 
78.000 
70.000 
80,000 
82,000 
84,000 
86,000 
88,000 

oaooo 

02.000 

04,000 

06,000 

06.000 

100,000 

102,000 

104,000 

106,000 

106,000 

a 

.000116 
.000288 

.000488 

.000600 

.000733 

.000900 

.001006 

.001283 

.001283 

.001206 

.001300 

.001350 

.001383 

.001416 

.001450 

.001483 

.001516 

.001550 

.001500 

.001600 

.001633 

.001666 

.001700 

.00^50 

.001783 

.001816 

.001850 

.001883 

.  001910 

.001050 

.001083 

.002050 

.002083 

.002116 

.002160 

.002216 

.003283 

.002388 

.002483 

.002638 

.002060 

.003583 

.003066 

.004000 

.006306 

.006400 

.007010 

.006533 

.009883 

.012306 

.014366 

.016260 

.018416 

.020500 

.022888 

.025700 

.028100 

.080660 

.0838 

.0867 

!0467 

Inek. 
0. 

.000116 
.000107 
.000150 
.000167 
.000133 
.000167 
.000106 
.000107 

a 

.000033 

.000034 

.000050 

.000038 

.000033 

.000034 

.000033 

.000038 

.000034 

.000010 

.000034 

.000033 

.000088 

.000034 

.000050 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000032 

.000067 

.000038 

.000033 

.000034 

.000066 

•000007 

.000100 

.000100 

.000150 

.000338 

.000567 

.000433 

.000700 

•000000 

.001134 

.000610 

.001517 

.001350 

.002483 

.002000 

.00)900 

.002150 

.002084 

.002333 

.002867 

.002466 

.002384 

.002760 

.0034 

.0038 

.0067 

IfUh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

isitiiaiiMd. 

XlMtlollmiL 

.000016 

.000010 

.000083 

.000017 

• 

.000033 

0. 

.000050 

.000017 

.000050 

a 

.000106 

•  000116 

.001466 

.001800 

20.000 
20;600 

.005566 

.004100 

21,000 

21,600 

22,000 

22,500 

88,000 

23.600 

24,000 

24,600 

25.000 

25.500 

26,000 

20.600 

27,000 
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TESTS  OF  IRON  AND  STB£L. 


Applied  loftdft. 

Ebngation 
per  ineh. 

SilooeuiYe 
perinoh. 

Penuanelit 
■et. 

SaoceuiTe 

pennaneut 

set 

Semarka. 

TotaL 

PeraqoAre 
indh. 

P<mndt, 
27.600 
28,000 
28,400 
24.600 

PMmdf. 
110,000 
112,000 
118,600 

tneh, 
.0583 
.0650 
.OftSO 

IfUh. 

.0066 
.0117 
.0300 

Inch. 

Inch. 

Ultimate  Btreagth. 
Load  at  time  of  raptnie. 

General  eummarjf. 

Sneolflo  gravity 7.8564 

Hardneaa 26.83 

Teoaile  strength  per  aquare  inch  of  original  section poonda..     113,600 

Blaatio  limit  per  aqnare  incli  of  original  section do....       67,000 

Elongation  per  inch  after  mptnro .*. inch..       ail83 

Elongation  per  inch  under  atrain  at  elastic  limit do 002150 

Reduction  in  diameter  at  point  of  mptare do....  .124 

Reduction  in  area  alter  rupture,  per  centum  of  original  section 89.2 

Poaitlon  of  rupture ''.80  from  neck 

Character  of  broken  surface fine  granular,  dull  smoky  center 

Elongation  of  inch  aeetlona ".07,  ".07,  ".08,  ".  10,  ".  12  (".27  fhiotnrad  aectaon) 


TESTS   OF  IRON  AND   STEl!L. 


377 


No.  340. 

Tension  Test 
Marks  on  bar,  »  »• 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


ToUL 


Per  square 
inch. 


Sacceselve 


^™ffi?'' !  elongaUon 


per  inch. 


per 


leatloii 
'Inch. 


Permanent 


SacceMive 
permanent 
set. 


Bern  arks. 


Pounds. 
260 
1,250 
2,500 
8,750 
5.000 
6.250 
7,500 
8,750 
lU,  000 
10,250 
10.600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,600 
1:^750 
13,000 
13,250 
13,500 
ia.750 
14,000 
li,250 
14,600 
14.750 
15.000 
15,250 
15,500 
15,750 
10,000 
1S.2S0 
10^500 
10,750 
17,000 
17,250 
17,500 
18,000 
18.500 
18,000 
19.500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
26,000 
25,500 
28,000 
20,600 
27,000 
27,500 
24.^900 


Poundt. 
1,000 
6.000 
10,000 
15,000 
20.000 
25^000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,00J 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56^000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
68,000 
67,000 
68,000 
60.000 
70,000 
72,000 
74,000 
76,000 
71^000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
108,000 
110.000 


Jneh. 
0. 

.000:17 
.000250 
.000417 
.000567 
.000733 
.000900 
.001083 
.  00125U 
.001J07 
.  001300 
.00i:{:i3 
.  001307 
.001400 
.001433 
.  001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001933 
.001083 
.002017 
.002067 
002183 
.002?67 
.002450 
.002617 
.002900 
s  003217 
.003667 
.004733 
.005850 


.000817 
.011017 
.013360 
.015333 
.017433 
.019833 
.021667 
.024483 
.027050 
.029483 
.03d950 


.0400 
.0467 
.0517 


Inch. 
0. 

.000117 
.000133 
.000167 
.000150 
.  00(31(50 
.000107 
.000 IR) 
. 000107 
.000017 
.  OC0033 

.oooo;» 

.100034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000034 
.000033 
.000088 
.000034 
.000060 
.000050 
.000034 
.000050 
.000066 
.0001^ 
.000183 
.000167 
.000283 
.000317 
.000450 
.001066 
.001117 
.001083 
.001984 
.001800 
.001738 
.001983 
.002100 
.002400 
.001884 
.002816 
.002567 
.002433 
.007767 

!003U17 

.0067 

.0050 

.0083 

.0233 


Jneh. 
0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000033 
.000050 


Inch, 


Initial  Ipad. 


.000017 
.OOOJIG 
.000017 


.000067 


.000050 


.000067 


.000083 


.000016 


.000117 


.000034 


.000250 


.000183 


.001400 


.001150 


Elastic  limit 


Mioometer  removed. 


Ultimate  streoiTth. 
Load  at  time  of  mptare. 


General  ewnmary. 

Teoslle  strength  per  aqoare  inch  of  original  section pounds..  110.000 

£usticlimit  per  square  inch  of  original  section do  ...    62.000 

elongation  per  ^neh  after  raptare  inch..       0.11 

Elongation  per  inch  under  strain  at  elastic  limit do 002017 

Reduction  in  diameter  at  point  of  rupture do  ...       .124 

Bednotion  In  area  after  mptare,  per  centum  of  original  section ! 80.2 

Position  of  mptare  1".  20  ftom  neck 

Cbsractef  of  broken  surflft^e fine  granular,  dull  smoky  center 

£longationof  inch  Motions ".05,  ".06,  ".07,  ".16  (".  23  fractured  section),  ".09 


BU 


tfeSTS  oP  iftON  Aiib  SxtifiL 


\So.  349. 

Tension  Teat. 
Marks  on  bar,  ^^ 
Diameter,  ".5^4. 
Sectional  area,  .25  square  inch. 
Length,  3''. 


Elonntioai 
perlndi. 

SoecMriTe 
elongaUon 
IMrlneii. 

■et. 

9aoeeulT« 

BflBuoka 

ToUL 

Persqiuve 

fB6L 

pennanfliit 

Mi. 

Pounds. 
250 
1,250 
2.600 
8,750 
6,000 
8.250 
7.600 
8.750 
10.000 
10.250 
10.500 
10.750 
11.000 
11.260 
11.600 
11.750 
12.000 
12.250 
12.600 
12.750 
13.000 
18.260 
13.6G0 
13.750 
14.000 
14,250 
14,500 
14,750 
15,000 
15.250 
15.600 
15,750 
16.000 
16,250 
16,600 
18.750 
17,000 
17.250 
17.600 
18.000 
18.500 
19.000 
19.600 
20.000 
20,600. 
20.000 
21,500 
22,000 
22.500 
23,000 
23.600 
24.000 
24.600 
25.000 
25.500 
28.000 
26.500 
27.000 
27.230 
24.250 

Founds, 
1,000 
5.000 
10.000 
15.000 
20.000 
25,000 
80.000 
85.000 
40.000 
41,000 
42.000 
43.000 
44,000 
45.000 
48,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52.000 
63.000 
54.000 
65.000 
68|000 
57.000 
68.000 
60,000 
80,000 
61.000 
62.000 
63.000 
64,000 
65,000 
66.000 
67,000 
68.000 
89,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
88,000 
88.000 
90.000 
92.000 
94.000 
98,000 
98,000 
100,000 
102.000 
104.000 
108,000 
108.000 
108,920 

Inch, 

a 

.000088 
.000200 
.000333 
.000538 
.000738 
.000860 
.001068 
.001200 
.001238 
.001288 
.001206 
.001300 
.001333 
.001400 
.001433 
.001438 
.001488 
.001500 
.001533 
.001580 
.001800 
.001838 
.001700 
.001788 
.001800 
.001833 
.001886 
.001900 
.001938 
.002033 
.002066 
.002100 
.002186 
.002300 
.002468 
.002768 
.003068 
.003800 
.005088 
.007088 
.008700 
.010833 
.012300 
.014233 
.016300 
.018333 
.021033 
022900 
.025700 
.028868 
.032000 
.035368 
.038800 
.0487 
.0500 
.0588 
.0733 
.1000 

Inch, 
0. 
.000080 

.000134 
.000138 
.000200 
.000200 
.000133 
.000200 
.000184 
.000033 
.000033 

a 

.000084 
.000038 
.000087 
.000033 
0. 

.000083 
.000034 
.000038 
.000033 
.000034 
.000033 
.000067 
.000060 
.000031 
.000033 
.000038 
.000034 
.000033 
.000100 
.000033 
.000034 
.000066 
.000134 
.000168 
.000300 
.000300 
.000734 
.001283 
.002033 
.001634 
.001933 
.001687 
.001988 
.002087 
.002088 

.001887 

.002800 

.003188 

.003134 

.003388 

.003434 

.0079 

.0038 

.0006 

.0107 

.0267 

Insk. 
0. 
0. 
0. 

a 
a 
a 

0. 
0. 
0. 

/ndL 
Ol 

Inltlalloai. 

SlMtio  limit 
Mioitnn0t6r  renOTML 

0. 

.000038 

.000068 

.000068 

.000068 

.000068 

0. 

.000100 

.000084 

.001386 

.001286 

ITltiiiuitestraDStb. 
Load  At  time  of  mptor^ 

.•.•••..... 

General  eummary. 

Tennile  strength  pec  square  inch  of  original  section jMnnas..    108.  O3o 

Elastic  limit  per  sQoare  inch  of  originaTseotion do 65i.  OOO 

BluDgatiou  per  inch  after  mptare inch..      0.1067 

Elongation  per  inch  onder  strain  at  elastic  limit do 00:»1G6 

Reduction  in  diameter  at  point  of  mptare do....  -  124 

Reduction  in  area  after  mptnre.  per  centum  of  original  section 3^  t 

Pimition  of  mptnre ".85fromn««k 

Cbaracter  of  broken  surface fine  graanlat^  dull  smoky  center 

Elongation  of  Inch  sections, ".00^  ".14  (".27  ftmotored  iieeti<vn> 


tfiSTS   Ol-"  liJON  AND  StEEL. 

No.  350. 

Tetmon  Test. 
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Marks  on  bar,  ^^ 
Diameter,  '^664. 
Sectional  area,  J2i5  square  inch. 
Length,  3''. 


Applied  loads. 

m  An  (ML^f  nn 

Saocesslve 
elongation 
perlnoh. 

Permanent 
•et. 

Snooeasive 

permanent 

Bet. 

TotaL 

PertqiiM« 
inoh. 

per  inoh. 

J>omulff. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10.000 

10, 2f  0 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

1.4  250 

Poufidf. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
68,000 
54.000 
55,000 
66,000 
57,000 
58,000 
60,000 
60,000 
6L000 

JtMSft. 

0. 

.000100 
.000200 
.000333 
.000500 
.000666 
.000838 
.001000 
.001166 
.001200 
.001238 
.001266 
.0013UO 
.001300 
.001838 
.001366 
.001400 
.001433 
.001466 
.001500 
.001588 
.001566 
.001633 
.001633 
.001666 
.001766 
.001766 
.001800 
.001833 
.001866 
.001900 
.001938 
.001966 
.002000 
.002066 
.002100 
.002200 
.00223* 
.002300 
.002538 
.002766 
.003100 
.003566 
.004433 
.005438 
.007266 
.009338 
.011466 
.013333 
.015738 
.017433 
.019700 
.022000 
.024666 
.027833 
.030500 

.osirm 

.037883 
.041938 
.047866 

IndL 
0. 

,000100 
.000100 
.000138 
.000167 
.000166 

.000167 
.000166 
.000034 
.000038 
.000033 
.000034 

a 

.000038 
.000038 
.000034 
.000088 
.000038 
.000034 
.000038 
.000033 
.000067 

a 

.000038 
.000100 
9. 

.000034 
.000038 
.000038 
.000084 
.000038 
.000083 
.000034 
.OOOOOO" 
.000034 
.000100 
.000038 
.000067 
.000233 
.000238 
.000334 
.000466 
.000867 
.001000 
.001838 
.002067 
.00213^ 
.001867 
.002400 
.001700 
.002267 
.002300 
.002666 
.002667 
.003167 
.003233 
.003600 
.004600 
.005433 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

Inch. 
0. 

1 
IniUal  load. 

Blastic  Umit. 

Q. 

0. 

.000088 

.000033 

.000033 

0. 

/'*'-    IE 

\   10,000     I         64.000 
/   JA250     /         65,000 

ml  ^^« 

.000088 

0. 

.000133 

.000100 

/    ^^52?     /           73.000 

\   18,^      1            74.000 

18,^     \           75.000 

1    1*12?      /           7«,000 

l^OCia      /           78,000 

19\SOO      \            ^000 
^000      /            82.000 

lioajj    1         8^000 

90,000 
02,000 

100,000 

*                   J 

380 


rests  Of*  iBOK  and  stecl. 


AppUed  loa4l8. 

Elongatloo 
periDoh. 

Successive 
eloDgation 
per  iDoh. 

PenoBnent 
set. 

Saccessive 
permanent 

set. 

Bemarka* 

TotaL 

Per  square 
inch. 

Pounds. 
27.000 
27,500 
27,790 
24.500 

Pound: 
108,000 
110,000 
111,160 

Ineh! 
.0533 
.0007 
.1300 

Inch. 
. 005934 
.0134 
.0G»3 

Ineh, 

Inch, 

Ultimate  streafftb. 
Load  at  time  or  ruptare. 





General  summary. 

.  Tensile  strenierth  per  square  inch  of  orii^inal  section poonds..      111,160 

Blastio  limit  per  square  inch  of  original  section do —       70.00U 

£loDgation  per  inch  afterrnprnre  inch..       O.lfiuo 

KioD{^tion  per  inch  under  strain  at  elastic  limit do  ...      .00230)) 

Uedmtion  in  diameter  at  point  of  rupture , do —  .124 

Rtdutitiun  in  area  after  rupture,  per  centum  of  original  section 39. 2 

Positiou  of  rupture ''.05fmmDeck 

Character  of  broken  service fine  granular,  dull,  smoky  center 

Sioogation  of  inch  seotiona ^ ".00,  ".00  (".27  fractured  section) 


SEx3649t 
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No.  330. 

Tension  Test 
Marks  on  bar,  ^i* 
Diameter,  '^564. 

Sectional  area,  .25  square  inch.        ' 
Length,  6^'. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2.500 

8,750 

ft.  (KM) 

0.250 

7,500 

8,750 

10.000 

10,250 

10,500 

10,760 

ll.OUO 

11,250 

11,500 

11.750 

12.000 

12,250 

12,500 

12,750 

13.000 

13,250 

13,600 

13,750 

14.000 

14,250 

14,500 

14,750 

15,000 

15.250 

15.500 

15.750 

ie,<oo 

16,250 
10.500 
1(1.750 
17,000 
17.250 
17,600 
16,000 
IK.  500 
19,000 
10,600 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
28,000 
23,500 
24.000 
24.500 
25,000 
25,500 
25.720 
21,600 


Peraaoare 
Inob. 


Elongation 
per  inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57,000 
58.000 
60,000 
60,000 
61,000 
62,000 
63,000 
61.000 
65.000 
66,000 
67.000 
68.000 
69,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,(J00 
80,000 
88.000 
90,000 
9i,000 
94.000 
96.000 
98.000 
100.000 
lO'AOOO 
102,880 


IncK 
0. 

.000160 
.000317 
.000450 
.000567 
.000738 
.000900 
.001083 
.001250 
.001267 
.001800 
.001867 
.001383 
. 001417 
.001467 
.001483 
.001500 
.001533 
.001600 
.001617 
.001650 
.001688 
.001717 
.001750 
.001838 
.  001867 
.001900 
.001917 
.002000 
.002083 
.002250 
.002117 


.003283 

.003900 

.004783 

.005783 

.006700 

.00M)33 

.009317 

.  012083 

.01 3867 

.  015867 

.  018433 

.020(<00 

.023400 

.  02.'i933 

.028033 

.  032200 

.036700 

.0400 

.0133 

.0517 

.0617 

.OHOO 

.1050 


Sacceaalve 
elongation 
per  inch. 


Inch. 
0. 

.000150 
.000167 
.000133 
.000117 
.000106 
.000167 
.000183 
.000167 
.000017 
.000033 
.000067 
.000016 
.000034 
.000050 
.000016 
.000017 
. O0UO38 
.000067 
.000017 
. 000033 
.000033 
.000034 
.000033 
.000083 
.000034 
.000033 
.0U00I7 
. 000083 
.000083 
.000167 
.000167 
.000416 
.000450 
.000617 
.000883 
.001000 
.  000917 
.001333 
.001284 
.002766 
. 0"1784 
.  002000 
.002506 
.  0OJ307 
.  002600 
.002533 
.  002700 
.  0<«567 
.001500 
.0043 
.00:}3 
.0OH4 
.  0100 
.0183 
.0250 


Permaoent 
set. 


Saooessire 
permanent 


Remarks. 


Inch. 


.000017 
.  (.00017 
.000017 
.000017 


Ineh. 


Initial  load. 


.000017 


.OOOOjO 

.000083 

".'bo66«7"' 

"".oooon " 

.00C083 

.0000  to 

.000167     .660084 





.001117  1   .000950 

1 

1 

.  005417    .  004300 

.  ,  1 

1 

1 

1 

1 

Elaatio  limit 


Micrometer  removed. 


Ultimate  streoctb. 
Load  at  time  of  ruptare. 


General  immmary. 

Tensile  strength  per  sqoare  inch  of  original  spotioD ponnds..    102.880 

elastic  l.mit  per  saiiare  inch  of  original  section do  ...      59,000 

K'..        ion  pfrinrn  after  rapture. inch..      0  1400 

.:ian  •    ~  inch  nnder  strain  at  elastic  limit do...    .001917 

jkt     .ctiou  «u  «.iaaieter  at  point  of  rapture do .154 

Re<l  iirt  ion  in  area  after  ruptare,  per  centum  of  original  seotion    47.2 

PoMitionofmpt     o ...  ".40  from  middle  of  stem 

Character  of  brvken  surface fine  granular,  60  per  cent ;  dnll.  smoky  spot.  4UpfTr<-nt 

SlongaUonofinchseotiona ".  07. ".  ol ".  10  (".  34  fractured  section), ".  U  ".  18 
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Uo.  331. 
Tension  Test 
Marks  on  bar,  *^ 
Diameter,  ''.664. 
Sectional  area^  .25  square  inch. 
Length,  6''. 


AppUed  loads. 

ElonKatioii 

SoooeuiTe 
elongation 
perlnch. 

Permanent 
set. 

permanent 
set. 

SMDMln. 

ToUi. 

PerMOAre 
inch. 

Founds 
250 
1,260 
,   2,600 
8,750 
5,000 
6,250 
7.500 
8,750 
10.000 
10,250 
10,600 
10.760 
11.000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12.750 
18,000 
13.250 
18,500 
18,750 
14,000 
14, 250 
14,500 
14,750 
15,000 
15,25i 
15.500 
15.750 
16,000 
16.250 
16,500 
16,750 
17.000 
17,250 
17,500 
18.000 
18,500 
19.000 
19,600 
20,000 
20,500 
21,000 
21.500 
22.000 
22.600 
23,000 
23,500 
24,000 
24,500 
25.000 
25.500 
26.  (100 
26. 110 
22. 550 

Pounds. 
1,000 
5.000 
10,000 
16,000 
20,000 
25.000 
30,000 
85.000 
40,000 
41,000 
42,000 

4:j.ooo 

44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54.000 
5.%  000 
56, 000 
57.000 
68,000 
69,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94.000 
06.000 
98,000 
100.000 
102, 000 
104.000 
104. 440 


Inch, 
0. 

.000083 

.000233 

.000367 

.000533 

.000667 

.000833 

.001067 

.001183 

.001183 

.001233 

.001267 

.001300 

.001333 

.U01350 

.001400 

.001433 

.001467 

.001500 

.001533 

.  001567 

.001000 

.0U1C»3 

.  001607 

. 001733 

.001767 

.00 1800 

.001850 

.001917 

.  002000 

. 002083 

.002260 

.002417 

.  002833 

.003200 

.004050 

. 005217 

.005967 

.007300 

.008717 

.  011017 

.012917 

.014033 

.017133 

.019467 

.021833 

.  0240a3 

.027367 

.  029500 

.033.333 

.036667 

.  041200 

.04(5867 

.053533 

.0007 

.0867 

.lOi/O 

Inch, 

0. 

.000088 
.000150 
.000184 
.000166 
.000134 
.000166 
.000234 
.000116 

0. 

.000050 
.000034 
.000033 
.000033 
.  000017 
.000050 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000066 
.000034 
.000033 
.000050 
.000067 
.000083 
.000083 
.000167 
.000167 
.000416 
.  000367 
.000850 
.001167 
-.000750 
.  0013:^ 
.001417 
.  002300 
.001900 
.  002016 
.002200 
.  002334 
.002366 
.002250 
.003284 
.002133 
.003833 
.  0033.34 
.004533 
.005667 
.006666 
.  013167 
.0200 
.0183 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 

Inch. 
0. 

Initial  loud. 
BlaatloliBli 

Ultimate  strensth. 
Load  at  time  ofrupiaie. 

'"."000017" 

.000017 

0. 



.000033 

.000016 

.000050 

.000017 

.000083 

.000033 

.000717 

.000684 

.004767 

.004050 

General  summary. 

Specific  ffravity 7.M81 

KardneiM 22.90 

Tennile  Atrenctb  per  sqnare  inch  of  orifeinal  section poonds' !    104  440 

Elastic  limit  per  BQuare  inch  of  original  section do.. I!      69*000 

Elongation  per  inch  after  ruptti re inch  .      a  1 3 17 

Elongation  per  inch  under  »trHin  at  elastic  llDiit *..do...!    .ootyfui 

Rednction  io  diameter  at  point  of  mptnro , do....  i*>4 

Kedtiction  in  area  after  niptare.  por  centum  of  orif^inal  section 3^*2 

Position  of  rnptnre ".30  from  middle  of  «tem 

Chiiracter  of  broken  surface fine  firnniilnr,  with  a  small  dull  spot  near  the  rent«r 

Eloogntion  of  Inch  sections ",08,  ".12  (".28  fractured  seotion),'M8,  ".10,  ".OS 
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No.  328. 

Tension  Test. 
Marks  on  bar,  ^g^ 
Diameter,  ^.664. 
Sectional  area,  .25  square  inch. 
Length,  3^ 


Applted  loads. 

perlnoh. 

SnoceMive 
elongftUon 
per  ipch. 

Permanent 

set.      • 

SaoceaeiTe 
permanent 

Mt. 

Bemnrks. 

TotoL 

Pcrtqiure 

2S0 

1,250 
2,600 
8,766 
6^000 
0,260 
7,500 
8,780 
10.000 
10,250 
10.500 

Found; 

1,000 
6,000 
10,000 
16,000 
20,000 
26^000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44.000 
46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53.000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
68,000 
64.000 
66,000 
66,000 
67.000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
102.000 
102.060 

IndL 
0. 

.000067 
.000200 
.000367 
.000500 
.000667 
.000767 
.000067 
.001100 
.001183 
.001200 
.001238 
.0U1267 
.001800 
.001333 
.001338 
.001867 
.001400 
.001488 
.001488 
.001467 
.001500 
.001567 
.001683 
.001667 
.001700 
.001800 
•  001967 
.002238 
.002583 

; 004033 

.004733 

.005433 

.006067 

.007033 

.007983 

.008967 

.010267 

.011583 

.013538 

.015738 

.017967 

.019000 

.022633 

.025238 

.027733 

.081133 

.034633 

.038367 

.043667 

.049467 

.055400 

.066867 

.0888 

.1200 

IndL 

0. 

.000067 
.000133 
.000167 
.000133 
.000167 
.000100 
.000200 
.000133 
.000033 
.000007 
.000038 
.000034 
.000033 
.000033 

0. 

.000034 
.000033 
.000038 

0. 

.000034 
.000033 
.000067 
.000066 
.000034 
.000033 
.000100 
.000167 
.000206 
.000300 
.000500 
.001000 
.000700 
.000700 
.000634 
.000066 
.000000 
.001034 
.001300 
.001266 
.002000 
.002200 
.002234 
.001033 
.002733 
.002600 
.002500 
.003400 
.OOS.'iOU 
.003734 
.005300 
.005800 
.005933 
.011467 
.021483 
.0817 

Inch, 

0. 
0. 
0. 

«. 

0. 
0. 
0. 
0. 
0. 

Indi. 
0. 

Initial  load. 
Elaatio  limit. 

Micrometer  removed. 

intimate  strength. 
Load  as  time  of  mptnre. 

• 

10,750 

11.000 

1    11.250 

0. 

11^600 

1    1U50 

'  uooo 

12,250 

,         12.500 

0. 

12,750 

13,000 

.    13;250 

*    18.500 

18.750 
14,000 
14.250 
14,500 
14.750 
15.000 

isisso 

.000038 

.000033 

.000367 

.000884 

16l50O 

1    15.750 

,  i«.ooo 

1   1^250 
1   16,500 

.008133 

.002766 

1   1«:750 

17.000 

* 

17.250 
17.500 
18.000 
18,500 
19.000 
19.500 
20,000 
20,600 
21.000 
21,609 
22,000 
22,600 
23,000 
2:500 
24,000 
24,500 
25,000 
25,500 
25,740 
22.400 

.007600 

.004407 



Creneral  Mcmmary. 

TeneQe etrength  per  iiqnare inch  of  oriidnal seotion pounds..    102.960 

£lMtlo  limit  per  sonare  inch  of  orifrinal  section do ... .      57. 000 

Elongation  per  iuob  after  mptnre  inch..      0.1938 

Elongation  per  inch  nnder  strain  at  elastio  limit do 001700 

Kednctlon  In  diameter  at  point  of  mptnre do    ..         .184 

Kednction  in  area  after  raptni-e,  per  oenrum  of  original  section 41.9 

PoflitV>n  of  mptnre ".65  from  neck 

<>baracter  of  broken  surface flno  eTHnitlnr,  60  per  cent. ;  dnll  smoky  centt^r.  40  per  cent. 


^««i  »^i,«i  w«  uruKon  »iirTace nno  eTHnitinr,  ou  per  ceni. ;  ami  »rooK7  center,  40  pei 

Elongation  of  inch  iectioiis 'M6,".13  (".30fractniedsi 


section) 
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No.  329. 
Tension  Test. 
Marks  on  bar,  ^^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


Total 


Pound*. 
250 
1.250 
2,600 
3. 750 
5,000 
6.250 
7,500 
A,  750 
10.000 
10, 250 
10.500 
10.750 
11,000 
11,  •-^50 
ll,6(»0 
11,750 
12,000 
12.250 
12,500 
12,750 
1H,000 
13,  250 
H,500 
1U,760 
14.000 
14.250 
14.500 
14.750 
15,000 
IS,  250 
15.600 
15.750 
10.030 
10. 250 
10,500 
10. 750 
17,000 
17. 2:i0 
17,500 
18.000 
18,500 
10.000 
19,500 
2U.000 
20. 500 
21,000 
21,600 
22,000 
22,5i»0 
23.'000 
23. 500 
21,000 
24,500 

25,000 

21,200 


Per  sqaare 

iDCD. 


Poundi, 
1.000 
6.000 
10.000 
15,000 
20,000 
25.000 
30,000 
35.000 
40.000 
41,000 
4'AOOO 
43,000 
44,000 
45,000 
46.000 
47.  (KM) 
48.000 
49,000 
60.000 
61,000 
62,000 
6.'),  000 
54,000 
55,000 
50.000 
57.000 
58.000 
50.0U0 
60,000 
61.000 
62,000 
63,000 
61,000 
65.000 
06.000 
67.000 
68,000 
69.(K)0 
70.000 
72,000 
74,000 
76.000 
78. 000 
80.000 
82,000 
84,000 
80,000 
88.000 
90.000 
92,000 
91.000 
96,000 
98,000 

ioo,ooo| 


Elongation 
per  inch. 


Inch. 
0. 

.000138 
.000.'67 
.000400 
.000567 
.000733 
.000867 
.  00103;i 
.  001200 
.001200 
.001233 
.  001267 
.00  300 
.001333 
.001400 
.  001467 
.  0014G7 
.001500 
. 0015G7 
.OOIGOO 
.001607 
.001700 
.  O017G7 
.001867 
.002000 
. 002133 
. 002467 
.002800 
.003433 
.004033 
.005200 
.005600 
.006467 
.007533 
.008:>33 
.  009200 
.  010267 
.011100 
.  012233 
.013833 
.016267 
.018533 
.020933 
.023400 
.026200 
.  028767 
.  03-2033 
.  035200 
.03^533 
.044533 
.050200 
.058.V38 
.070667 
.092000 
.1160 


SnoceasiTO 
elongation 
perlnch. 


Inch. 

0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.000134 
.000166 
.000107 

0. 

.000033 
.000034 
.000033 
.000033 
.000067 
.000067 

0. 

.000033 
.000067 
.000033 
.000007 
.000033 
.000067 
.  OmOIOO 
.000133 
.000133 
.000J34 
.000333 
.000033 
.000600 
.001167 
.000400 
.000667 
.001060 
.000800 
.000867 
.001067 
.000^3 
.001133 
.001600 
. 00J434 
.002266 
.0U2400 
.  00*2467 
.002800 
.  002567 
.003266 
. 003167 
.003333 
.006000 
.005667 
.008333 
.012134 
.021333 
.0230 


Permanent 


Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 


.000067 


.000100 


.000200 


.001467 


.000633 


Snooesaive 
permanent 

aet 


Inch. 


.000100 


.001267 


.003733 


.004488 


tnitialload. 


Ehwtio  limit. 


Micrometer  removed. 
Ultimate  strength. 
Load  at  time  of  mpture. 


General  summary. 

Tensilostrengthpersqaareincbof  original  section poinds..  100, OOO 

ElMtlc  limit  por  sqaaro  inch  of  original  section do 54.000 

Elongation  per  inch  nf for  rapture inoh..    0.1707 

Elongation  per  inch  iindf^r  strain  at  clastic  limit do 001767 

Redaction  in  diaroet<*r  at  point  of  rupture do 144 

Rerlnof  ion  in  area  after  rapture,  per  centum  of  original  section  41.S 

Position  of  rapture "80  from  nock 

(yhttr.u-tcr  uf  broken  sarfaco fine  granular,  40per  cent ;  doll  pmoky  center,  60  percent. 

Elongation  of  inch  sections ".  OU,  ".  12  (".  82  ftaotunid  section) 


8  zrva/^  JRy^/'le 


C^ 


SEx364ei 
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385 


No.  342. 
Tension  Test, 
Marks  on  bar,  ^f* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


TotoL 


Persouare 
in«b. 


Elongatioii 
perinoh. 


SooceMlve 
elongation 
per  inch. 


Permanent 
aet. 


SaccesslTo  i 

permanent 

aet. 


Kemarks. 


Poundt. 
250 
1.250 
2«600 
8,750 
5.000 
«.250 
7,500 
8,750 
10.000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
15,500 
15,760 
10,000 
10,250 
10,500 
18,750 
17,000 
17,250 
17,500 
18,000 
18.500 
19,000 
19,500 
20.000 
20,590 
21,000 
21,500 
22.000 
22,500 
23,000 
2i,500 
24,000 
24,500 
25,000 
25,500 
20,000 
26,500 
27,000 
27.450 
94,400 


Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
85.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
40.000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
53,000 
54,000 
53.000 
50.000 
57,000 
58,000 
59,0C0 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
6)1.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.003 
90.000 
92.000 
94,000 
06,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
100,800 


Inch, 
0. 

.  000133 
.000300 
.000406 
.000616 
.000733 
.000900 
.001083 
. 001250 
. 001206 
.001316 
. 0J1333 
.001366 
.001400 
.001433 
.  001466 
.001500 
.001533 
.001583 
.001633 
.001666 
.  001700 
.001733 
,  001766 
.001810 
.001850 
.001883 
. 001910 
.002050 
.002150 
.003483 
.00:866 
.003483 
.004150 
. 004733 
. 005150 
.005900 
.006483 
.007633 
.008733 
.010400 
.012116 
.013416 
.015266 
.  017083 
.  018516 
.  020550 
.  022700 
.  024983 
.027383 
.029833 
.032483 


Inch, 

0. 
.000133 
.100107 
.0001G6 
.  000150 
.000117 
. 000107 
.000183 
.000167 
.000016 
.OOOOSO 
.000017 
.000033 
.000034 
.000033 
.000U33 
.000034 
.000033 
.000050 
.000050 
.000033 
.000034 
.000033 
. 000033 
.000050 
.000034 


Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000050 
.000050 


Inch, 


Initial  load. 


.000033 
.000017 
0. 


.000066 


.000016 


.000017 


.000100 


.  000017 


.040000 

.0433 

.0500 

.0550 

.0667 

.0916 


.000033 

.000134 

.000100 

.000333 

.000383 

.000617 

.000667 

.000583 

.000417 

.000750 

.000383 

.001150 

.001100 

.001667 

.001716 

.001300 

.001850 

.  001817 

.001433 

.002034 

.  002150 

.002283 

.OJ2400 

.002450 

.002650 

.004188 

.003334 

.0033 

.0067 

.0050 

.0117 

.0249 


.000150 


.000050 


Elastic  Umit 


.001883 


.001733 


.005017 


.003134 


Miorometer  remoTed. 


mtimate  strensth.    i 
Load  at  time  of  rupture. • 


Oeneral  nummary. 

Tensile  atrenfrtb  per  square  inch  of  original  section pounds  .    100.800 

SUatio  limit  per  Muaro  inch  of  original  section do  ...      59.0(0 

SIODgation  per  Incn  after  mptnre inch..         0  12 

Klongation  per  inch  under  strain  at  elastic  limit do OOllDin 

Reduction  in  diameter  at  point  of  rupture do  ...         .114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30. 4 

Poeition  of  rupture ".85  from  neck 

Charaeterof  Droken  surface fine  granular,  dull  smoky  center 

KkMga^Hiof  inch  sections ".08.  ".08,  ".07,  ".Q9,  "44  (".26  fractured  ee^tion) 

S.  Ex.  36 ^25 
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Marks  on  baFj^J^* 


TESTS    OP   IRON   AND   STEEL. 

lifo.  382. 

Compression  Test 


Length,  8''.96. 

Diameter,  l'M32. 

Sectional  area,  1.007  sqaare  inches. 


Applied  load*. 


Total. 


Pottndt. 
1,007 
6,035 
10,070 
16, 105 
20, 140 
25,176 
80, 210 
81,217 
82,224 
88,231 
84,2»8 
85,245 
8e,252 
37,259 
88,266 
80,273 
40,280 
41,287 
42,294 
43,801 
44,308 
45,315 
46,822 
47,829 
48,336 
40,843 
50,850 
51, 357 
52,864 
63, 371 
64,378 
55,385 
56,392 
57, 899 
58,406 
50,418 
60,420 
61,427 
62,434 
63,441 
64,448 
65,455 
66,462 
67.469 
68,476 
69,483 
70,490 


Per  cqiiare 
inon. 


Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
83,000 
34,000 
35,000 
86,000 
87,000 
88,000 
39.000 
40,000 
41,000 
42, 000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
53.000 
54.000 
55,000 
56.000 
57,000 
58,000 
69.000 
60,000 
61, 000 
62,000 
63.000 
64,000 
65,000 
66.000 
67,000 
68,000 
69,000 
70,000 


CompreA- 

aion  per 

Inoh. 


Inch. 
0. 

.000117 
.000250 
.000400 
.000550 
. 000733 
.000883 
.000950 
.000983 
.001017 
.001050 
.001063 
.001117 
.001150 
.001183 
.001217 
.001250 
.0U1283 
.001317 
.001350 
.  001383 
.001417 
.001467 
.001500 
. 001533 
.001567 
.001617 
.001683 
.001700 
.001733 
.001767 
.001800 
.001817 
.001850 
.001883 
.  001017 
.001067 
.002500 
.003150 
.004017 
.005000 
.000050 
. 007033 
.  0C7707 
.008833 
.  010100 
.  012017 


SncceasiTo 

compres- 

eion  per 

Incn. 


Inch, 
0. 

.000117 
.000133 
.000150 
.000150 
.000183 
.000150 
.000067 
.000038 
.000034 
. 000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.  000050 
.000066 
.000017 
.000033 
.000034 
.00U033 
.000017 
.000033 
.000033 
.000034 
.000050 
. 000533 
.000650 


.000083 
.001050 
.000983 
.  000734 
.001066 
.001267 
. 001917 


Permanent 

set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


.000017 


.000017 


.000017 


.000017 


.000050 


.003700 


.008833 


SnoceesiTe 

permanent 

set 


IndL 


.000017 


.000038 


.003650 


.005183 


Bmnarka. 


Initial  load. 


Peroeptible  defleotton. 


Test  disoontlnned. 


General  sumnuiry, 

Elastlclimit  per  square  inch  of  original  section pounds..    60,000 

Compression  per  inoh  nnder  stress  at  elasticllmit inch..  0.001M7 

Permanent  deflection  at  middle ".04 


TESTS   OP  IRON  AND   STEEL. 
No.  341. 

TenHon  Test 

Marks  on  bar,  ^^ 

Diameter,  ''.664. 

Sectional  area,  .26  sqnare  inch. 

Length,6''. 
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perlnoh. 

SaflOMfliTe 
elongation 
per  inch. 

Pemument 
set 

SaeoeaelTe 
permanent 

■et 

Bemnrka. 

ToteL 

PerMQAfe 

PlMMdC. 

250 
1,260 
2;  600 

8,750 
6^000 
8^250 
7.500 
a750 
10,000 
10.250 
10.500 
10,750 
11.000 
11,250 
11,500 
11,750 
12,000 
12.260 
12;60O 
12.750 
18,000 
18.250 
18,500 
18,760 
14^000 
14,250 
14,600 
14,760 
16^000 
1A.250 
15.600 
18.750 
14^000 
10.250 
18^600 
10,750 
17.000 
17.250 
17,500 
18^000 
18.500 
19.000 
10.600 
20.000 
201600 
21,000 
21,600 
22.000 
22,600 
23,000 
23.600 
24.000 
24.600 

Sooo 

26.500 

20^000 
28.500 
27.000 
27.500 

Ftmmd$. 
1,000 
6.000 
10,000 
15,000 
20.000 
26.000 
30.000 
.    85.000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
40,000 
47,000 
48.000 
49.000 
60.000 
61,000 
62.000 
53.000 
64,000 
65,000 
60,000 
67.000 
68.000 
60.000 
00.000 
61,000 
02.000 
03,000 
64.000 
06,000 
66,000 
07,000 
.      08.000 
60,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82.000 
84.000 
88,000 
88.000 
90,000 
92,000 
94.000 
96,000 
98,000 
100.000 

102;  ouo 

104,000 
106^000 
108^000 
110^000 

Jnek. 
0. 

.000088 
.000200 
.000383 
.000518 
.000033 
.000810 
.000968 
.001130 
.001183 
.001218 
.001238 
.001200 
.001300 
.001833 
.001360 
.001400 
.001438 
.001460 
.001500 
.001538 
.001508 
.001600 
.001688 
.001688 
.001710 
.001760 
.001783 
.001818 
.001850 
.001900 
.001950 
.001988 
.002010 
.002060 
.002210 
.008250 
.003883 
.005000 
.000050 
.007383 
.008633 
.010183 
.011583 
.013150 
.014750 
.016410 
.017250 
.01S883 
.021960 
.024250 
.026833 
.028818 
.031466 
.0333 
.0300 
.0417 
.0460 
.0633 

IndL 
0. 

.000083 
.000117 
.000188 
.000188 
.000117 
.000188 
.000150 
.000184 
.000088 

! 000017 
.000088 

.000034 
.000038 
.000088 
.000034 
.000038 
.000038 
.000084 
.000038 

!o00034 
.000038 
.000050 
.000038 

.000084 

.000088 

.000083 

.000034 

.000050 

.000050 

.000083 

.000033 

.000050 

.000150 

.001034 

.000083 

.001117 

.001050 

.001338 

.001250 

.001500 

.001450 

.001507 

.001600 

.001668 

.000834 

.002638 

.002088 

.002284 

.002083 

.002688 

.002560 

.001834 

.0033 

.0051     . 

.0038 

.0083 

a 

0. 

0. 

-7.000010 
—.000016 
-%  000010 
-%  000016 
-.000016 
-w  000018 

Inch. 

Initial  load. 

Slaatto  limit. 
Ificrometer  removed. 

'— .ooooio" 

0. 
0. 
0. 
0. 
0. 

0.        » 

.000010 

0. 

0. 

0. 

0. 

.000010 

.000010 

.000038 

.000017 

...... 

.002560 

.002917 

............ 
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TESTS   OF  IBON  AND   STEEL. 


'Applied  loads. 

Elonji^tioxi 
per  inch. 

Succeasive 
elongation 
perincb. 

Permaoent 

set 

SnoceaaiTe 
permanent 

Bemarka. 

TotaL 

Peraquare 
inon. 

Pound. 
28,000 
28,500 
28.790 
25,200 

Pound, 
112,000 
114,000 
115,160 

Inch, 

0.0600 

.0750 

.1017 

Inch. 

0.0067 

.0150 

.0267 

Inch. 

Inch. 

Load  at  time  of  rnptore. 

General  summary. 

Tensile  strength  per  sqaareinchof  original  section ponnds..    115,100 

Elastic  limit  per  square  inch  of  originaTsection ^ do....      66,000 

Elongation  per  inchafter  mptnre .inch..     0.1367 

Elongation  per  inch  nnder  strain  at  elastic  limit do 002066 

Keduction  in  diameter  at  point  of  rapture do 124 

Keduotioninareaaftormpture,  per  centum  of  original  section 39.2 

Position  of  rupture '. I'MO  ttom  neck 

Character  of  broken  surface fine  granular,  doll,  smoky  center 

Elongation  of  inch  sections ".00,  'MO,  ".10,  ".19  ("  24  firactured  aecUon),  ".10 


TESTS   OP   IRON  AND   STEEL. 

No.  381. 

CompreasiaH  Test 
Mark8  on  bar,  ^^* 
Length,  8".965. 
Diameter,  l'M32. 
Sectional  area,  1.007  sqaare  inch. 


389 


Applied  loada. 

Compres- 

sion  per 

incQ. 

SnccemiTe 

oompre»- 

sion  per 

inch. 

Permanent 

Mt. 

SacoeMWe 

.      set. 

Remarks. 

TotaL 

PersqnaM 
inch. 

Pound*. 
1,007 
5,035 
10,070 
15, 105 
20.140 
25,175 
80,210 
81.217 
82.224 
88.231 
34.238 
85,245 
36.252 
37, 259 
38,266 
39.273 
40.280 
41.287 
42,294 
i3.30: 
44,308 
45.815 
46,322 
47.329 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32, 000 
83,000 
34,000 
85.000 
36.000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
53.000 
54.000 
55.000 
56.000 
67.000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60.000 
.     70,000 

Inch. 

a 

.000150 
.000300 
.000467 
.000633 
.000800 
.000983 
.001017 
.001050 
.001100 
.001117 
.001150 
.001200 
.001233 
.001267 
.001317 
.001367 
.001367 
.001400 
.001450 
.001500 
.001533 
.001550 
.  001583 
.001650 
.  001700 
.001750 
.001783 
.001817 
.001817 
.001867 
.001900 
.001933 
.001967 
.002000 
.002050 
.002100 
.002183 
.  002217 
.002283 
.002367 
.002500 
.002700 
.003033 
.003967 
.004667 
.006200 

Inch. 

0, 

.000160 
.000150 
.000167 
.000166 
.  000167 
.000183 
.000034 
.000038 
.OOOOSO 
.000017 
.000033 
.0<H)050 
.000033 
. 000034 
.000050 
.000050 

0. 

.000033 
.000050 
.000050 
.000033 
.000017 
. 000033 
.  000(167 
.000050 
.000050 
.000033 
.  000034 

0. 
.000050 

.0000:^3 

. 000033 
.  000034 
.0001133 
.000050 
.000050 
.000083 
.000034 
.000066 
.000084 
.000133 
.000200 
.000333 
.000934 
.000700 
.001533 

Inch. 

0. 

0. 

.000083 
.000033 
.000033 
.000050 
.000067 

Inch. 
0. 

000033 

o! 

0. 

.000017 
.000017 

Initial  load. 
Perceptible  deflection. 

Elastic  limit 

jl 

.000067 

0. 

.000083 

.000016 

.000083 

0. 

1    48,336 

40,343 

50.350 
51.857 
52.864 
63,371 
54.878 
55.385 
56,392 
57.809 
58,406 
59,413 
60.420 
«,4?7 
62,434 
63,441 
64.448 
65.455 
66.462 
67,460 
68»476 
69,483 
70,490 

.000083 

0. 

.000100 

.000017 

.000117 

.000017 

.000267 

.000150 

Test  diseontinaed. 

.003600 

.003338 

General  summary. 

Blastle  limit  per  sqnare  inch  of  original  section pounds..       60,000 

Compreitoion  per  inch  onder  stress  at  elastic  limit inch..    0.002100 

The  deflection  of  the  bar  observed  under  38,000  pounds  per  square 
inch  increased  as  the  pressure  was  increased,  but  nearly  recovered  its 
straightness  when  the  loads  were  released,  till  a  pressure  exceeding 
60,000  pounds  per  square  inch  had  been  applied. 

The  permanent  deflection  at  the  middle  at  the  close  of  the  test  was ''.03. 
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TESTS   OF  IRON  AND  STEEL. 


No.  343. 

Tension  Teat 
Marks  on  bar,  ^  f « 
Diameter,  ''.564. 
Sectional  area,  J25  square  inch. 
Length,  6^'. 


Applied 


Total. 


Pounds. 
250 
1.250 
2.500 
3.750 
5.000 
0.250 
7.500 
8,7jO 
10.000 
10.250 
10.500 
10.750 
11.000 
11,250 
11.500 
11,750 
12.000 
12,250 
12.600 
12,750 
13.000 
13.250 
13.500 
13.7S0 
14.000 
14.250 
14,500 
14.750 
15.000 
15,250 
15.500 
15,750 
10,000 
10;  250 
10,600 
10,750 
17,000 
17.250 
17.500 
18,000 
18*500 
19,000 
19,500 
20,000 
20.600 
21.000 
21,500 
22.000 
22.500 
23.000 
23.500 
24.000 
24,500 
25,000 
25^500 
28^000 
26,600 
27,000 
27,500 
27.000 
24,051 


Per 


Pomtd*. 
1.000 
5.000 
10.000 
16.000 
20,000 
25.000 
30.000 
85,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
48,000 
47,000 
48.000 
49.000 
50,000 
61.000 
52.000 
53.000 
54.000 
55.000 
58,000 
57.000 
58,000 
50.000 
80.000 
81.000 
82.000 
83.000 
64,000 
65.000 
68.000 
87,000 
88,000 
80.000 
70,000 
72.000 
74,000 
78,000 
78.000 
80,000 
82.000 
81.000 
88.000 
88.000 
90.000 
92,000 
94,000 
06.000 
98,000 
100.000 
102,000 
104.000 
108.000 
108,000 
110,000 
111,800 


I  SueoeasiTe 


ElonsstioB 


[  SncoeaeiTe 


set 


Inek. 


.000250 
.000416 
.000588 
.000700 


.001138 
.001200 
.001238 
.001266 
.001300 
.001333 
.001366 
.001416 
.001450 
.001483 
.001516 
.001550 
.001583 
.001616 
.001633 
.001666 
.001700 
.001750 
.001788 
.  001816 
.001850 
.001883 
.001088 
.0020J6 
.002083 
.003183 
.003700 
.001438 


.005883 
.006333 
.006983 
.008300 
.009833 
.  011616 
.013083 
.014783 
.016250 
.  017050 
.010800 
.021700 
.023783 
.025950 
.028500 
.031166 
.034783 


.0417 
.0487 
.0517 
.0600 
.0733 
.1067 


InOL 
0. 
.000083 

.000167 
.000166 
.000150 
.000134 
.000166 
.000287 


.000039 
.000084 
.000038 
.000033 

.000050 
.000034 
.000033 
.000038 
.000034 
.000033 
.000038 
.000017 
.000033 
.000084 
.000050 
.000083 
.000038 
.000034 


.000100 

.000033 

.000067 

.001050 

.000567 

.000733 

.001400 

.002050 

.000450 

.000650 

.001317 

.001538 

.001783 

.001467 

.001700 

.001467 

.001700 

.001850 

.001900 

.002083 

.002167 

.002550 

.002666 

.003617 

.003550 

.003367 

.0050 

.0050 

.0083 

.0133 

.0334 


IneK 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000016 


.000060 


.000050 


.000066 


.001500 


.004500 


Inek. 


.000016 


.000016 


.001434 


lattiallcMd. 


MioRMDetor  ranoTsd. 


Ultimata  ettength. 
Load  at  time  of  rapture. 


General  wmmary. 

Tensile  strengtli  per  sqaare  inch  of  orii^alaectloii poonds.. 

Slaetlo  limit  per  Moare  inch  of  original  aeotlon do.... 

summation  per  incD  after  mptore inch.. 


111,600 
60.000 
0L143S 

.00188S 
.124 


Sloogation  per  inch  nnder  atrain  at  elastio  limit do. 

Bednotlon  in  diameter  at  point  of  mptnre no. 

Redaction  in  area  after  mptore,  per  centam  of  original  section ••       M-  S 

Position  of  rnptare ...1*60  from  neck 

Charaeter  of  broken  snrflMe fine  Krannlar.  dull  smokj  center 

Slongatloii  of  inoh  sootioBS ".09,  MO,  MS,  ".14  (^SOfHMtared  seotfam).  ".IS 
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No.  344. 
TenHan  Test. 
Marks  on  bar,  ^^' 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Elonntioii 
permoh. 

Sacoessire 
elongation 
per  inch. 

Permanent 
set. 

SaccesfiiTe 

pennanent 

Bet. 

■  — r- 
Bemarks. 

TotaL 

Persqaare 

P9mdt. 
250 
1,250 
2^600 
3,750 
6.000 
6.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13;  000 
18,250 
13,500 
13,750 
14,000 
14.250 
14,600 
14.750 
15^000 
15,250 
16,600 
15^750 
16,000 
16,250 
16.500 
16,750 
17,000 
17,250 
17,600 
18,000 
18,600 
19;  000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
23,600 
28,000 
28,600 
2ft»000 
24,500 
25^000 
25^600 
20^000 
26,600 
27,000 
27,500 
28^000 
28.860 
26,600 

Pottfldf. 

1,000 
6,000 

15^000 
20.000 
25,000 
30.000 
35.000 
40.000 
41,000 
42.000 
43. 000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55.000 
56.000 
57.000 
68,000 
59,000 
00.000 
61,000 
62.000 
03.000 
64,000 
65,000 
66.000 
67,000 
68,000 
09.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
92.000 
94.000 
96,000 
98,000 
100,000 
102.000 
104,000 
106,000 
108,000 
110,000 
112,000 
113.440 

Inch. 
0. 

.000116 

.000283 

.000433 

.000583 

.000733 

.000916 

.001083 

.001250 

.001206 

.001300 

.001333 

.001366 

.001400 

.001433 

.001466 

.001516 

.001550 

.001583 

.001616 

.001650 

.001083 

.001716 

.001750 

.001816 

.001850 

.001883 

.001916 

.001050 

.001983 

.002033 

.002066 

.002116 

.002216 

.002450 

.002950 

.003616 

.004233 

.005116 

.006300 

.007833 

.009683 

.010783 

.012466 

.013983 

.015633 

.017106 

.019500 

.021333 

.023166 

.025333 

.027860 

.080800 

.033800 

.0388 

.0417 

.0483 

.0517 

.0617 

.0783 

.0950 

Inch. 
0. 

.000116 

.000167 

.000150 

.000150 

.000160 

.000183 

.000167 

.000107 

.000016 

.000034 

.000033 

.000033 

.000034 

.000033 

.000033 

.000050 

.000034 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000066 

.000034 

.000033 

.000033 

.000034 

.000033 

.000050 

.000033 

.000050 

.000100 

.000234 

.,000500 

.000006 

.000617 

.000883 

.001184 

.001533 

.001850 

.001100 

.001683 

.001517 

.001650 

.001533 

.002334 

.001833 

.001833 

.002107 

.002533 

.002034 

.003000 

.0045 

.0034 

.0066 

.0034 

.0100    . 

.0116 

.0217 

Inch. 

0. 

0. 

0. 

.  000016 
.000016 
.000033 
.000050 
.000066 
.000066 

Inch. 
0. 

Initial  load. 

.000016 

0. 

.000017 
.000017 
.000016 

0. 

.000066 

0. 

.000100 

.000034 

.000100 

0. 

.000116- 

.000016 

ElMtio  limit. 

.000200 

.000084 

Micrometer  n^morecL 

Ultimate  Btrenetb. 
Load  at  time  or  rupture. 

« 

General  summary, 

TeacQeatrength  per  aqnare  inch  of  original  section poonda..    113,440 

Slaatio  limit  per  eqoare  inch  of  original  section do  ...      64,000 

SloBgatlon  per  Incn  after  mptare inch..      0.1183 

Elongation  per  inch  under  strain  at  elantic  limit do 002116 

BednctloD  in  diameter  at  point  of  mptare do 114 

Bednction  in  area  after  mptore,  per  centum  of  original  section 30.4 

Poeitloii  of  mptare r'.45  from  neck 

Chaneter  of  broken  rarface finegranalar.  dnll  smoky  center 

Slongstlon  of  Inch  sections ".08,  ".08,  ".09,  ".10  (".26  fhictared  sections),  ".10 
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TESTS   OF  lEON  AND  STEEL. 


Marks  on  bar,  ^ISjf 
Diameter,  '^564. 
Sectional  area,  «25  square  inch. 
Length,  6". 


No.  332. 
Tension  Test 

[Trunnion  hoOp  8"  tteel,  B.  L.  Bifle.] 


Applied  loads. 

Elonffation 
per  moh. 

Sacc€B«ive 
eloniration 
per  inch. 

Permanent 
.et. 

SnocesBiTe 
set. 

Bemftrta. 

TotaL 

Per  sqaare 
inch. 

Pounds. 

250 

1.250 

2,500 

8,750 

5,(00 

6.250 

6,500 

6,750 

7,000 

7,250 

7.500 

7,750 

8,000 

8,250 

8.500 

8,750 

0.000 

0.250 

0,500 

0.750 

10,000 

10.250 

10,600 

10,750 

11.000 

11,250 

11.500 

11,760 

13.000 

12,250 

12.f>00 

12,750 

18.000 

18.250 

13,600 

18.750 

14,000 

14,250 

14.500 

14.750 

15.000 

15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

10,000 

10.500 

20.000 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,030 

10,100 

Poundt. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
26,000 
27.000 
28,000 
20,000 
80,000 
81.000 
32,000 
33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
62,000 
63.000 
64,000 
65,000 
56,000 
57,000 
68,000 
60.000 
60,000 
62,000 
64,000 
66^000 
68,000 
70.01K) 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
00.000 
02,000 
02,120 

Inch. 
0. 

.000083 
.000233 
.000383 
.000550 
.000800 
000833 
.000883 
.000066 
.001030 
.001100 
.001166 
.001233 
.001.300 
.001400 
.001433 
.  0014h3 
.001550 
.001650 
.001716 
.001866 
.001066 
.  002008 
.002166 
.002400 
.002600 
.002866 
.003066 
.003533 
.003983 
.004750 
.005033 
.005700 
.006283 
.007000 
.007560 
.008266 
.008000 
.009750 
.010650 
.011716 
.013150 
.015166 
.017866 
.020100 
.022433 
.024883 
.027650 
.  031650 
.0350 
.0383 
.0450 
.0517 
.0583 
.0667 
.0833 
.1150 
.1283 

Inch. 
0. 

.000083 
.000150 
'     ,000150 
.000167 
.  0002.'0 
.000033 
.000050 
.000083 
.000084 
.000050 
.000066 
.000067 
.000067 
.000100 
.000033 
.000050 
.000067 
.000100 
.000066 
.000150 
.000100 
.000100 
.000100 
.000234 
.000200 
.000266 
.000200 
.000467 
.000450 
.000767 
.000283 
.000667 
.000583 
.000717 
.000550 
.000716 
.000634 
.000850 
.000000 
.001066 
.001434 
.002016 
.002700 
.002234 
.002333 
.002450 
.002767 
.004000 
.003350 
.0033 
.0067 
.0067 
.0066 
.0084 
.0166 
.0317 
.0133 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000116 

Inch. 
0. 

Initial  load. 
Probable  elMtioUmit. 

nitiinate  atrenfftlL 
Load  at  time  of  roptnre. 

.000116 

■'".'666233* 

*  "."666117" 

.000416 

.000183 

.000600 

.000184 

.001150 

.000550 

.008016 

.001806 

.005533 

.002517 

.000400 

.003867 

General  summary. 

Tensile  atrength  per  sqnare  inch  of  ori^nal  section ponnds..    02,120 

Elastic  limit  per  square  inch  of  original  section  do  ...     80,000 

Elongation  per  inch  after  rupture inch..    0. 17 

Elonf^ation  per  inch  under  strain  at  elastic  limit do....  .001716 

Reduction  in  diameter  at  point  of  rapture do 174 

Redaction  in  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture ".75fh)m  neck 

Character  of  broken  surface fine  silky;  cup-shaped  ends 

Elongation  of  inch  sections ".07,  'Ml.  'Ml,  'M4,  'M8  r.41  fl»otured  aection) 


TESTS   OF   IRON   AND   STEEL. 


S'Jli 


Marks  on  bar,  •  ^ 

Diameter,  '^664. 

Sectional  area,  .25  sqaare  inch. 


No.  333. 
TenHon  Teat. 

[Tnumlon  hoops,  8"  tteel  B.  L.  Bifle.J 


Applied  loads. 

Elongation 
per  inch. 

SnoceasiTe 
elongation 
perlnch. 

Permanent 
set. 

Sttooeealve 

permanent 

set. 

Renuirkc. 

TotaL 

Persooare 

Ptmndt, 
250 
1,250 
2,500 

8.750 
8,000 

6,250 

6,600 

6,760 

fl^OOO 

8.250 

6.500 

6.750 

7,000 

7,250 

7.600 

7,750 

8,000 

8^250 

8.600 

8,750 

9,000 

9^250 

9,500 

9;  750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13.000 

18,250 

13,500 

18,750 

14,000 

14,250 

14,500 

14,750 

16,000 

1^500 

18,000 

18,500 

17.000 

17,500 

18,000 

18,500 

19,000 

19,500 

20,000 

20^500 

81,000 

21,500 

22,000 

22,500 

28,990 

19,400 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
21,000 
22,000 
23,000 
24,000 
2^000 
26.000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
80,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
68,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
91,900 

Jnek,  ' 

a 

.000083 

.000250 

.000416 

.000583 

.000566 

.000583 

.000638 

.000663 

.000733 

.000783 

.000838 

.OOOStiS 

.000933 

.001000 

.001050 

#001183 

.001166 

.001216 

.001316 

.001366 

.001400 

.001488 

.001516 

.001650 

.001750 

.001883 

.002000 

.002150 

.002233 

.002516 

.002683 

.008133 

.003500 

.004566 

.004850 

.005238 

.006050 

.006666 

.007066 

.007816 

.008516 

.009466 

.010016 

.011183 

.018000 

.015500 

.017100 

.010016 

.022366 

.025138 

.027000 

.031400 

.033566 

.039650 

.0433 

.0500 

.0583 

.0683 

.0867 

.1300 

Indi, 
0. 

.000083 
.000187 
.000166 
.000117 
.000038 
.000017 
.000050 
.000050 
.000050 
.000060 
.000050 
.000050 
.000050 
.000067 
.000050 
.000083 
.000033 
.000050 
.000100 
.000050 
.000034 
.000083 
.000033 
.000184 
.000100 
.000133 
.000117 
.000150 
.000083 
.000283 
.000107 
.000450 
.000367 
.001066 
.0002(4 
.000383 
.  000817 
.000516 
.000600 
.000750 
.000700 
.000950 
.000550 
.001117 
.001867 
.002500 
.001600 
.002816 
.002450 
.002767 
.002767 
.003500 
.002168 
.006084 
.003650 
.0067 
.0083 
.0100 
.0184 
.0433 

Inch. 
0. 
0. 
0. 
0. 
0. 

InA, 
0. 

Initial  load. 

• 

ProjbableelAatie  limit 

Ultimate  strength. 
Load  at  time  of  roptnre. 

.000050 

.000060 

.000160 

.000100 

.000316 

.000166 

.000488 

.000167 

.000850 

.000367 

.002866 

.002016 

.005166 

.002300 

.009006 

.003900 

General  summary. 

TenaUe  strength  per  sqaare  inch  of  original  flection pounds.. 

KlAStlo  limit  per  sqaare  inch  of  original  section do 

Blongation  per  inch  after  niptare inch.. 

Sloagatioo  per  inch  under  strain  at  elastic  limit do  ... 

KMoction  in  diameter  at  point  of  rnptnre do .., 

R«daotion  in  area  after  niptare,  per  centam  of  original  section 52. 2 

Position  of  raptare 2".25  from  middle  of  stem 

Character  of  broken  sarface fine,  mlkv ;  cup-8hapod  ends 

Klcngation  of  iaohsections ".08,  ".11,  ".14,  ".25  (."37  fractared  section),  ".12 


91,960 

40,000 

0. 1783 

001650 

.174 
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TESTS   OP   IRON  AND   STEEL. 


Marks  on  bar,  ^^in  r 

Diameter,  ".564. 

Sectional  area,  .25  square^  inch 


No.  334. 
Tenaian  Test 

[Tnmnoii  hoop,  8"  B.  L.  Rifle.] 


Applied  loads. 

Elonffation 
per  Inch. 

Snccesaive 
elon^atioa 
per  inch. 

Permanent 
■et 

SncoeaaiTe 

permanent 

set. 

Remarka. 

Total. 

Per  Hqnaie 
inch. 

Poundi. 

250 

1.250 

2,500 

8,750 

6,000 

6,250 

6,600 

6,750 

6,000 

6.250 

6.500 

0,750 

7,000 

7,250 

7;  500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,0G0 

9,250 

9,500 

9,750 

10,000 

10,250 

10,600 

10,750 

11.000 

11,250 

11,600 

11,760 

12.000 

12,250 

12.600 

12,750 

13,000 

13.250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750 

1^000 

15,500 

16,000 

16,500 

17.000 

17.500 

18,000 

18.500 

19,000 

17,000 

Poundi. 
1,0U0 
6,000 
10,000 
16,000 
20,000 
21JPO 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
80,000 
87.000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
80,000 
61,000 
52,000 
6:4,000 
64.000 
65,000 
60.000 
67.000 
68,000 
50,000 
60,000 
62.000 
64.000 
66,000 
6H,000 
70,000 
72,000 
74,000 
76.000 

Inch. 
0. 

.000116 
.000288 
.000416 
.000583 
.000600 
.000650 
.000683 
.000766 
.000833 
.000933 
.001016 
.  001100 
.001250 
.001333 
.001450 
.001633 
.001733 
.001066 
.002133 
.002466 
.002683 
.003188 
.003633 
.004850 
.005300 
.005966 
.006633 
.007633 
.008416 
.009550 
.010483 
.011^83 
.012583 
.014050 
.015066 
.016500 
.017250 
.0181116 
.020333 

.023633 

.^05400 

.2Ur200 

.029300 

.033700 

.038233 

.014200 

.051466 

.058533 

.0733 

.0vK3 

.1350 

Inch. 
0. 

.000116 
.000167 
.000133 
.000167 
.000017 
.000050 
.000033 
.000083 
.000067 
.000100 
.000083 
.000084 
.000150 
.000083 
.000117 
.000183 
.000100 
.000233 
.000107 

.  000217 

.000500 

.000450 

.001217 

.000450 

.000666 

.000667 

.001006 

.000783 

.001134 

.000933 

.001400 

.000700 

.001467 

.001016 

.001434 

.000750 

.001666 

.001417 

.001900 

.001400 

.001767 

.001800 

.002100 

.004400 

.004533 

.005967 

.007266 

.0tl7067 

.014767 

.0150 

.0467 

Inch. 
0. 

Jndk. 
0. 

Initial  load. 

lOcrometer  removed. 

XTltimateatNnctlL    ^ 
Load  at  time  of  mptore. 

.000016 

.000016 

.000183 

.000117 



.000466 

.000888 

1 

' 

t 

.001083 

.000617 

.003516 

•  00048S 



.006833 

.008317 

.012288 

.006400 

.018333 

.006100 

.027016 

.008688 

' 

General  SHmmarg. 

Specific  ftravity « 7. 

Hardne«t. 

TooAileatr ^ , , 

Eiajiitic  limit  pt>r  sooaiv  inch  of  origina 


16w91 

TooAile  strcnirth  per  square  inch  of  orizinal  section  pouida..  76,000 

Eiajiitic  limit  per  soosrv  inch  of  originu  aectioa irT-do..!.    

Rlongstion  per  inch  aftermptnre. 


80.000 

Elons^ t ion  per  inch  under  strain  at  eU»tlo  limit ^ ^ —.-...  rjjjrj ^^^"111.* "11 'doTTII  .001333 

Ketluction  in  diameter  at  point  of  rapture *?".l"'III*rr!do.III  '     .154 

Redaction  in  area  a(t*»r  rupture,  per  oentam  of  original  section ....  .*.".', 47, 1 

Position  of  raptnre * ''.MftwmiddiBof  stem 

Character  of  broken  surface,  dull  silky  center  60  pef  cent ;  flnegrannlar  at  eiroaaifeiVDce  40  per  eant. 

SnrfiM^  of  bar  has  mottled  appearaneeL 
BkngatioBof  in«h  sections -IS,  -JO  (".43.  fkaetued  sectioB).  *  11,  ».0t,  "M 


♦        /7-^^ 

> 

f 

.^ 

?o^ 

D«?» 

\ 

US3>^ 

i 

y/ 

"^   //.^ 

^^: 

A 

-* 

iS^ecz'rs^^rttTi  3:^^.  A^ 

'^OT^X, 

«>tc:> 

^JrCiice, 
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TESTS  OP  IRON  AND   STEEL. 
No.  406. 


395 


Marks  on  bar,  o 
Diameter,  "J5Mu 
Sectional  area,  .26  sqnare  inch 
Length,  Z". 


Tension  TesU 


Applied  JoMls. 

^ssi:- 

Baooeislye 
elonntloD 
perlnoh. 

Pennuieiki 
see 

SaooessiTe 
permanent 

eet 

Remarks. 

TotiO. 

PersqaAre 

250 
1,250 
2,500 
3,750 
6,000 
6.250 
7,600 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12;  250 
12.500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22.600 
28.000 

FvvndM. 
1.000 
6.000 
10,000 
15^000 
20,000 
26^000 
80,000 
85^000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46^000 
47,000 
48^000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78^000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 

0. 

.000067 
.000200 
.000867 
.000467 
.000667 
.000838 
.000933 
.001133 
.001167 
.001200 
.001238 
.001267 
.001300 
.001338 
.001867 
.001433 
.001407 
.001667 
.001733 
.001800 
.002033 
.002338 
.002800 
.003900 
.004400 
.005900 
.006667 
.007767 
.009633 
.012067 
.015233 
.017000 
.019307 
.021333 
.024733 
.027083 
.030888 
.034600 
.040900 
.044607 
.050833 
.061000 
.076667 
.116667 

Inch. 
0. 

.000067 
.000133 
.000167 
.000100 
.000200 
.000160 
.000100 
.000200 
.000034 
.000033 
.000033 
.'000034 
.000033 
.000038 
.000034 
.000060 
.000034 
.000200 
.000066 
.000067 
.000233 
.000300 
.000467 
.001100 
.000500 
.001500 
.000667 
.031200 
.001866 
.002484 
.003166 
.001707 
.002367 
.001966 
.003400 
.002800 
.008800 
.003767 
.006300 
.003707 
.006166 
.010167 
.015607 
.040000 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Iniiial  load. 
Klaatio  limit. 

intimate  strength. 

0. 

.000100 

.000100 

.001100 

.001000 

.005633 

.004633 

Gmwal  twnmary. 

Specliio  giATit J T.8606 

Hardness 18.78 

Tensilestrengthpersqnare  inch  of  original  section pounds..       02,000 

Elastic  limit  per  sqnare  inch  of  original  section do —       62,000 

Elongation  per  inch  after  mptnre inch..        0. 1400 

£lon;;ationperinch  under  strain  at  elasticlimit do 001800 

Reduction  in  diameter  at  point  of  raptare do —  .074 

Reduction  in  area  after  mptnre.  per  centum  of  original  section 24.0 

Position  of  rapture 1'MO  fh)mneck 

Character  of  oroken  surface,  fine  granular;  dull  spot  at  circumference,  where  the  fractured  surface 

fiaee  is  obligue  to  the  axisoi  thespeoimen. 
Xlongationof  inchseotions ('M6  ftraotured  section),  ".17,  ".19 
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TESTS   OP   IRON  AND   STEEL. 
No.  407. 


Marks,  *?• 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch 

Length,  3''. 


Tension  Test 


AppUedloAdB. 


TotaL 


Poundt. 
2S0 
1.250 
2,500 
8,750 
5.000 
0.250 
7.500 
8^750 
10.000 
10.250 
10.500 
10.750 
11.000 
11.250 
11.500 
11.750 
12,000 
12.250 
12.500 
12.750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14.500 
14,750 
15.000 
15.500 
10.000 
16.500 
17.000 
17.500 
18,000 
18.500 
19,000 
10,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,300 
21,000 


PerMoare 
incn. 


Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
85,000 
40.000 
41,000 
42.000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
49^000 
60,000 
61.000 
62,000 
53,000 
54,000 
55,000 
50.000 
57,000 
58,000 
50,000 
00.000 
02,000 
04,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
80.000 
88,000 
80,200 


Eloontlon 
peruush. 


Jneh, 
0. 

.C00067 
.000167 
.000367 
.000467 
.00C667 
.000867 
.001033 
.001200 
.001233 
.001300 
.001333 
.001367 
.001400 
.001467 
.001633 
.001733 
.001867 
.002133 
.002733 
.  003167 
.003800 
.004800 
.005967 
.007000 
.007933 
.008733 
.000767 
.011333 
.012800 
.015067 
,017600 
.020367 
.023333 
.026267 
.029500 


.037333 
.042333 
.048000 
.036667 


.0800 
.1400 


SaceewiTe 
elongation 
per  inch. 


IndL 


0. 


.000100 
.000200 
.000100 
.000200 
.000200 
.000166 
.000167 
.000033 
.000067 
.000033 
.000034 
.000033 


.000166 
.000100 
.000134 
.000266 
.000600 
.000434 
.000633 
.001000 
.001167 
.001033 
.000933 
.000800 
•  001034 
.001566 
.001467 
.002267 
.002533 
.002767 
.002066 
.002934 
.003233 


.004000 
.005000 
.005667 
.008667 
.011666 
.011667 


Permanent 
set. 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000067 


.000567 


.004067 


.009100 


SncoeaalTe 
permanent 


Inek, 


Initial  load. 


.000500 


.003500 


Elastio  limit 


Micrometer  remored. 

Ultimate  atreneth. 
Load  at  timeof  mptuieb 


General  mmmary. 

Tonaile  strength  per  sqaare  inch  of  oriidnal  section pounds..    88,200 

Elastic  limit  per  aqoare inch  of  original  section .....do....    4^000 

Elongation  per  incn  after  ruptnro inch..    0. 1607 

Elongation  per  inch  under  strain  at  elasticlimit do 001467 

Kedaction  in  diameter  at  point  of  raptare , do 074 

Redaction  in  area  after  rnptnre,  per  centom  of  original  section 24. 0 

PosiUon  of  rupture ".75fhmineok 

Character  of  hroken  surface,  granular,  60  per  cent. ;  dull  color,  40  per  cent    The  anrftee  of  the  dull 

colored  section  is  oblique  to  the  axis  of  the  specimen. 
Elongation  of  inch  sections (".  10  fraetnied  seotion)  ".  16^  ".  12 


Marks  on  bar,  ®f® 
Diameter,  "ML 
Sectional  area,  .25  sqaare  inch. 
Length,  3". 


TESTS   OP   IRON   AND   STEEL. 

So.  433. 
Tension  Test. 

fAfter  rotrMtment  in  oHI 
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Applied  loads. 


Total 


Per  sqaare 
inch. 


Elonntioii 
permoh. 


SaeoesalTe 
elODgation 
per  inch. 


■et. 


Baeoesalye 
pennaaent 


Bemarka. 


250 
1,250 
2,600 
8,750 
5,000 
0,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
IN  500 
10.000 
10^500 
17,000 
17.500 
18.000 
18,500 
19.000 
10,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,500 
28,000 
23,600 
20,000 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
65,000 
50,000 
67,000 
68.000 
60,000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
00,000 
02,000 
04,000 


Inch, 


.000267 
.000400 
.000600 
.000733 
.000900 
.001033 
.001200 
.001267 
.001300 
.001300 
.001367 
.001400 
.001467 
.001567 
.001667 
.001867 
.002200 
.002467 
.002767 
.003400 
.004267 


.005000 
.006600 
.007500 
.008667 
.009633 
.OUOOO 
.013000 
.015333 
.017833 
.020000 
.022667 
.024700 


.081400 

.034833 

.038600 

.043733 

.051000 

.057000 

.067667 

.0833 

.1200 


Inch. 
0. 

.000067 
.000200 
.000J33 
.000200 
.000138 
.000167 
.000133 
.000167 
.000067 
.000038 
0. 

.000067 
.000033 
.000067 
.000100 
.000100 
.000200 
.000838 
.000267 
.000300 
.000633 
.000867 
.000633 
.001000 
.000700 
.000900 
.001167 
.000966 
.001367 
.002000 
.002338 
.002500 
.002167 
.002667 
.002033 
.003567 
.003133 
.003438 
.003767 
.005133 
.007267 
.006000 
.010667 
.015638 
.0307 


0. 
0. 
0. 

a 

0. 
0. 

a 

0. 
0. 


Indu 


Initial  load. 


.000067 


Slavic  limit 


.000583 


.003000 


Ultimate  streagth. 
Load  at  time  of  raptnie. 


General  aummary, 

&>eolflo  gravity 7.8637 

Hazdoeea •' 18.58 

Tensile  strength  per  sqaare  inch  of  oriffinal  section pounds..       04,000 

Xlaatio  limit  per  sqoartt  inch  of  original  section do —       48,000 

JSlongatlon  per  incn  after  mptare inch..       0.2067 

Xlongation  per  inoh  under  strain  at  elastlo  limit do 001667 

Beductlon  in  diameter  at  point  of  mptnre do —  .144 

ICednotion  in  area afber  ruptare,  per  centamof  original  section 44.6 

Position  of  raptare • at  middle  of  stem 

Character  of  broken  surface doll  spongy;  irregular  surface 

Elongat^n  of  ^ph  sections ".13  (".36  fractured  section),  ".13 
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Marks  onbar,  ^^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  3''. 


TESTS   OF  IRON  AND   STEEL. 

Ko.434. 

TeMian  Test 

[Aiter  reti«fttment  In  oHJ 


AppUed  loads. 

Elonefttioii 
permoh. 

Snooessive 

Permanent 

set 

SaooessiTe 

permanent 

set 

Bemarka. 

ToteL 

Persqnmre 
inch. 

Poundg. 
250 
1.250 
2,600 
8,760 
6,000 
6,250 
7,600 
8,750 
10,000 
10,260 
10,500 
10,750 
11,000 
11.250 
11,600 
11,760 
12,000 
12.250 
12,600 
12.760 
18,000 
13,250 
18,600 
18,750 
14,000 
14,250 
14,500 
14,760 
16.000 
16.600 
16.000 
16.500 
17,000 
17,600 
18,000 
18,600 
19,000 
19,600 
20.000 
30,600 
21,000 
21,600 
22,000 
22.600 
23.000 
23.600 
23.800 
20.600 

Faundt. 
1.000 
6.000 
10,000 
15,000 
20,000 
25.000 
80.000 
85.000 
40,000 
41,000 
42,000 
48.000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
52,000 
68,000 
64,000 
55,000 
66,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
62.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
95,200 

Inch. 

0. 
.000133 

. .  000267 
.000400 
.000507 
.000733 
.000900 
.001033 
.001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001467 
.001667 
.001633 
.001700 
.001900 
.002033 
.002267 
.002567 
.003167 
.003933 
.004667 
.005167 
.006467 
.007167 
.008067 
.009738 
.011633 
.013733 
.015700 
.017933 
.020833 
.022607 
.026138 
.028600 
.032167 
.034267 
.039333 
.044333 
.049667 
.059333 
.970000 
.0900 
.1233 

Inch. 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.000167 
.0001J3 

.oooeoo 

.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000100 
.000066 
.000067 
.000200 
.000133 
.000234 
.000300 
.000600 
.000766 
.  000734 
.000500 
.001300 
.000700 
.000900 
.001666 
.001900 
.002100 
.001967 
.002238 
.002400 
.002334 
.003466 
.  002467 
.003507 
.002100 
.005066 
.005000 
.005334 
.009666 
.010667 
0200 
.0333 

Inch. 
0. 
0. 

a 

0. 
0. 
0. 

a 

.000033 
.000067 

Ineh. 
0. 

Initial  load. 
Blaatio  limit 

Ultimate  strength. 
Load  at  time  of  mptoxv. 

'"."ooooi" 

.000034 

.000100 

.000033 

.900338 

.000233 

.002000 

.001667 

.005933 

.003933 

General  summary. 

Ten»ilo  strength  per  sqnare  inch  of  orisfinal  pcction pounds..    96^200 

Elastlo  limit  por  square  inch  of  original  section do....    49,000 

Elongation  per  inch  after  mptare inch..    0.1088 

Elongation  per  inoh  andor  strain  at  elastic  limit do 001700 

Reduction  in  diameter  at  point  of  rapture do 144 

Keduction  in  area  after  mptnre,  per  oentom  of  original  section. ... .'.". ."'.'.*..'.. .".'.-. 44. 6 

Position  of  rnptnre ".40ftt)mmlddleof  stem 

Character  of  brolten  surface doll  spongy  j  interspersed  with  fine  grannlatlan 

Elongation  of  inch  sections .        .'Ml  r.88fhiotaredBeotioii).  ".14 


TESTS   OF   IRON   AND   STEEL. 

So.  935. 

Tension  Test 

Bronze  specimen  from  "  Console"  for  8''  steel  B.  L.  rifle. 

Length,  3'\ 

Diameter,  ''.664, 

Sectional  area,  .25  square  inch. 
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Applied  kMdB. 

Elongation 
per  inch. 

SncceniTe 
eloQffation 
per  inoli. 

Permanent 
set. 

SocceasiTe 

permanent 

set 

Remarks. 

TotaL 

PersqiiAre 
inch. 

250 
500 
750 
1,000 
1250 
1,500 
1,750 
2^000 
2,250 
2,500 
2.750 
8.000 
S25O 
8^500 
8.750 
4.000 
4^250 
4^500 
4.760 
6.000 
6^250 
6,500 
6,760 
6.000 
e.250 
8,500 
8,760 
7.000 
7,250 
7,500 
7.750 

i^ 

8.500 
8;  750 

Sooo 

9.250 
8;  500 
9,760 
10,000 
10.250 
10.500 
10;  750 
11,000 
11,250 
11,600 
11.750 
12,000 
12»250 
^600 
12;  750 

wlooo 

18,250 
13.500 
13.750 
14,000 
14.250 
14,600 
14.760 

Fovndi. 
1,000 
2.000 
8,000 
4.000 
6,000 
6^000 
7.000 
8,000 
0.000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17.000 
16,000 
19.000 
20.000 
21.000 
22.000 
23.000 
24.000 
25,000 
26,000 
.    27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
33.000 
HOOO 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
61.000 
52,000 
53,000 
54,000 
65^000 
56,000 
67,000 
58^000 
60;  000 

Inch, 
0. 

.000088 
.000100 
.000200 
.000267 
.000333 
.000400 
.000467 
.000567 
.000667 
.000767 
.0008^ 
.000967 
.001100 
.001200 
.001867 
.001467 
.001700 
.001833 
.002067 
.002267 
.002467 
.002800 
.003238 
.003483 
.004067 
.004500 
.005683 
.006100 
.007167 
.007067 
.009033 
.011433 
.013500 
.014933 
.016938 
.018iJ33 
.021333 
.024667 
.027333 
.030333 
.033000 
.035833 
.039167 
.042500 

.050667 

.055000 

.060000 

.064667 

.070000 

.075667 

.0800 

.0867 

.0033 

.1000 

.1067 

.1188 

.1200 

Inch, 
0. 

.000033 
.000067 
.000100 
.000067 
.000066 
.000067 
.000067 
.000100 
.000100 
.000100 
.000100 
.000100 
.000133 
.000100 
.000167 
.000100 
.000233 
.000183 
.000234 
.000200 
.000200 
.000333 
.000438 
.000200 
.000634 
.000433 
.001133 
.000467 
.001067 
.000800 
.001066 
.001600 
.002067 
.001433 
.002000 
.001000 
.002500 

.002666 

.003000 

.  002687 

.002633 

.003334 

.  003333 

.005500 

.002667 

.004333 

.005000 

.004667 

.005333 

.005637 

.004333 

.0067 

.0006 

.0067 

.0067 

.0066 

.0067 

Inch, 
0. 

IneK 
0. 

Initial  load. 

Elastic  limit  not  well 
defined. 

0. 

0. 

.000200 

.000200 

...  -          1 

:;:::::::;} 

.000533 

.000383 

.001367 

.000834 

.004567 

.003200 

.......    / 
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TESTS   OF  lEON  AND   STEEL. 


Applied  loads. 

per  inch. 

SocceeeiTe 
elongation 
per  inch. 

Permanent 
set. 

Sacoessive 

permsnent 

set. 

Bemarks. 

Totol. 

Persqnare 
inch. 

founds. 
15,000 
15,250 
15.600 
15.750 

Poundi. 
60.000 
61,000 
62,000 
63,000 

Jneh, 
.1267 
.1367 
.1467 
.1667 

Jneh. 
.0067 
.0100 
.0100 
.0200 

Inch, 

Inch, 

ToDsile  strength. 

General  summarff. 

8i«»«>«K™'«ty I,^::  III?I 

H««ta- IbSS;:  IS 

Tensile  strength  per  square  inch  of  original  section pounds..    03,000 

Slasticlimit  per  square  inch  of  original  section do 17,000 

Elongation  per  inch  after  ruptare  inch..    0.1900 

Xlongation  per  inch  under  strain  at  elastic  limit do 001467 

Reduction  in  diameter  at  point  of  mptare do  ...       .064 

Reduction  in  area  after  rapture,  per  centum  of  original  section 2i.4 

Position  of  rupture ".25  from  middle  of  stem  oblique 

Character  of  broken  snrboe light  yellow  color 

Xlongation  of  inch  sections ".15,  ".24*, 'M8 
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TESTS   OF  IBON  AND   STEEL. 


10"  STEEL  wntE-womro  sifle. 

[Steel  specimens  from  tube,  sleeve,  hoops  and  tmimion  rinfc.] 

:So.  717. 


Marks,  *®t* 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 


Applied  loads. 


Total 


Potmdt. 
200 
1,000 
2,000 
8,000 
4.000 
6,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,q0O 
7,200 
7,400 
7.000 
7,800 
8.000 
8,200 
8,400 
8,600 
8,800 
0.000 
0,200 
0.400 
0.600 
0,800 
10,  COO 
10,400 
10, 800 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16.400 
16,800 
17,200 
17,600 
15,900 


i>er  saaare 
inch. 


Paundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
33,000 
84,000 
35.000 
86,000 
87,000 
88.000 
39.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62.000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,600 
78,000 
80,000 
82,000 
84,000 
86,000 
87,500 


raon^tion 
per  inch. 


Inch. 
0. 

.000050 
.000150 
.000400 
.000700 
.000800 
.001000 
.001100 
.001150 
.001200 
.001250 
.001250 
.001300 
.001330 
.001400 
.001500 
.0O15.')O 
.003750 
.006300 
.007000 
.008000 
.008500 
.009000 
.009750 
.010500 
.011500 
.012500 
.014200 
.016750 
.018:^00 
.  020250 
.022750 
.  024750 
.027000 
. 030750 
.033250 
.037400 
.041000 
.045300 
.  051000 
.056500 
.063500 
.0800 
.0900 
.1150 
.1600 


SaccesaiTG 
elongation 
per  inch. 


Inch. 
0. 

.000050 

.000100 

.000250 

.  000300 

.  000100 

.000200 

.000100 

.000050 

.000050 

.000050 

.0 

.000050 

.000030 

.000050 

.000100 

.000050 

.  002200 

.002550 

.000700 

.001000 

.000503 

.000500 

.000750 

. 000750 

.001000 

.001000 

.001700 

.  002550 

.001750 

.  001750 

.002500 

.002000 

. 002250 

.003750 

.  002500 

.004150 

. 003600 

.004300 

.005700 

.005500 

.007000 

.0165 

.0100 

.0250 

.0450 


Pennanent 
set 


Ineh. 
0. 
0. 
0. 
0. 

a 

0. 
0. 


000050 


.006250 


.010100 


SnccessiTO 
pennanent 


Ineh. 


.000050 


.006200 


.003850 


BemArka. 


Initial  load. 


Elastio  limit 


Tensile  strength. 
Load  at  time  of  mptoie. 


*  General  summary, 

Speciilo  gravity _ ^ 7.8708 

Tensile  strength  per  square  inch  of  original  section ponnds. .       87,  SCO 

Elastio  limit  per  sqaare  inch  of  original  section do....       40.000 

Elongation  per  inch  after  mptare inch..       0.2350 

Elongation  per  inch  under  strain  at  elastio  limit do 001550 

Bedaotion  in  diameter  at  point  of  raptnre do....  .115 

Redaotiou  in  area  after  raptnre,  per  centam  of  original  section 4<^6 

Position  of  rapture ".2ft'om  middle  of  stem 

Character  of  broken  surface,  granular,  nldiating  from  center 60  per  cent;  dull  smoky  oolor,  40  per 

cent 
Elongation  of  inch  sections »».18|'»:2»» 


Marks,  »^» 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 
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Ap}Uedload8. 

Elongation 
per  inch. 

Saoeesdye 
eioDsation 
perlnch. 

Permanent 
set. 

SncoeaBlTe 

permanent 

■et 

Remarks. 

ToteL 

Per  aqoare 
incL 

Ptotmdff. 

200 

1.000 

2,000 

8,000 

4,000 

6.000 

8,000 

8,200 

8,400 

8,600 

6,800 

7,000 

7,200 

7,400 

7.800 

7.800 

8,000 

8,200 

8,400 

8»600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

13,200 

13,800 

14,000 

14,400 

14.800 

16,200 

15,800 

18,000 

•  18.400 

16,800 

17,200 

17,480 

Foundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
83.000 
34.000 
85.000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
86,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,400 

Inch, 
0. 

.000200 
.000400 
.000600 
.000800 
.001000 
.001250 
.001300 
.001350 
.  0U1400 
.001450 
.001500 
.001600 
.001700 
.001750 
.001750 
.001800 
.005350 
.  005950 
.006550 
.007000 
.007750 
.0090001 
.009100 
.009750 
.010650 
.011000 
.012300 
. 014800 
.017000 
.019000 
.020300 
.022750 
.025400 
.029300 
.032600 
.035500 
.039000 
.043850 
.048000 
.054500 
.063400 
.0700 
.0800 
.1000 
.1360 

Inch, 

0. 

.000200 
.000200 
.000200 
.OOO^HJO 
.000200 
.000250 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000050 

0. 

.000050 
.003550 
.000600 
.000600 
.000450 
.000750 
.001250 
.000100 
.000650- 
.OtOOOO 
.000350 
.001300 
.002500 
.002200 
.002000 
.001300 
.002450 
.002650 
.003900 
.003200 
.003000 
.003500 
.004850 
.004150 
.006500 
.008900 
.0066 
.0100 
.0200 
.0350 

Inch. 

0. 

.000060 
.000050 
.000050 
.000050 
.000050 
.000050 

Inch. 
0. 

.000060 
0. 
0. 
0. 
0. 
0. 

IniUalload. 
Elastic  limit. 

.000250 

.000200 

.000450 

.000200 

.005750 

.005300 

• 

.008500 

.002750 

Tensile  strangth. 

General  summary. 

Specifle  grsTity 7.8700 

Tensile  strength  per  square  inch  of  original  section poands..      87,400 

Elastic  limit  per  sqoare  inch  of  original  section do 40,000 

Elongation  per  incn  after  raptare inch..      0.1800 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001800 

Redaction  in  diameter  at  point  of  rapture do 095 

Redaction  in  area  after  rapture,  per  centom  of  original  section 34.0 

Position  of  rupture ..".26  from  middle  of  stem 

CbBFacter  of  broken  sniAce granular,  60  per  cent  i  dull,  Anoky  color,  40per  cent. 

BUmgation  of  inch  sections Ti,i^  «10 


jto"  iSieeZ^    yvvr&--yi^T^^t^  -^?2e#^^ 
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MarkSy  low 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


No.  830. 
Specimens  from  Breech  End. 


Applied  loads. 


TotaL 


Poimdt. 

250 

1,250 

2,500 

3.750 

6,000 

6.250 

7,500 

7,750 

8,000 

8,250 

8.500 

8.750 

0,000 

0.250 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11.750 

12,000 

12  250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

11,230 

14,500 

14,750 

15,000 

15,500 

16,000 

16.500 

17,000 

17.500 

18,000 

18.600 

19.000 

10,320 

10,800 


Pertqnare 


Poundi, 
1,0D0 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
89.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45rt00 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
53,000 
64,000 
65.000 
66,000 
67,000 
68,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
77.280 


Elonsatian 
per  inch. 


Jneh. 
.000200 


.000600 

.000700 

.000950 

.001150 

.001150 

.001200 

.001250 

.001300 

.001350 

.001400 

.001900 

.004950 

.006550 

.009150 

.010100 

.010850 

.  071250 

.011950 

.018050 

.013850 

.014700 

.015050 

.017200 

.018450 

.019050 

.020100 

.021750 

.023500 

.024750 

.026500 

.028000 

.029600 

•031150 

.033550 

.037500 

.042000 

.048000 

.054750 

.062000 

.0700 

.0900 

.1100 

.1050 


SncoeMlTe 
eloiintion 
I^ermoh. 


Inch, 

0. 

.000200 
000200 
.000200 
.000100 
.000250 
.000200 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000500 
.003050 
.001600 
.002600 
.001250 
.000450 
.000400 
.000700 
.001100 
.000800 
.000850 
.001250 
.001250 
.001250 
.000600 
.001050 
.001650 
.001750 
.001250 
.001760 
.001500 
.001600 
.001650 
.002400 
.003950 
.004500 
.006000 
.006750 
.007250 
.0080 
.0200 
.0200 
.0550 


Permanent 
•et. 


Inch, 

a 

.000050 
.000050 
.000100 
.000100 
.000150 
.000150 


.000150 


.007650 


.011400 


.016450 


SacoessiTe 
permanent 


Inch. 
.000050 


.000050 

I. 

.000050 


.007500 


.008760 


Bemarka. 


Initial  load. 


ElaaUo  limit 


Tensile  strength. 
Load  at  time  of  rapture. 


General  aummary. 

Tensile  strength  per  sqnarelneh  of  original  section poonds..       77,280 

ElasticlimitpersqaareinohoforigiaaTsection do....       86,000 

Klosgation per  inch  after  mptore inch..       0.2900 

Blongation  per  inch  under  strain  at  elasticlimit ......do 001400 

Keduotion  in  diameter  at  point  of  rapture do *  .154 

Bedoction  in  area  after  rapture,  per  centum  of  original  section 47.2 

Poaition  of  mptore ..^ middle  of  stem 

Clutfaoter  of  broken  surHsoe silky 

-  ■   lof  inohaectiona...: «'.28»,".80 
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No.  830J. 


Marks,  lo  w 

T 

Diameter,  ''.664. 

Sectional  area,  J25  sqaare  inch. 


Applied  loftda. 


TotaL 


Peraqvan 
inch. 


SloDgstion 
per  inch. 


Sooceasire 

elongation 

per  inch. 


Permanent 
•et 


SneceasiTe 

permanent 

set. 


Remarka. 


Pounds. 

250 

1,250 

2,500 

8,750 

S.000 

6,250 

7.600 

7,750 

8,000 

8,250 

8,600 

8,760 

9,000 

9,250 

9.600 

9,75o 

10,000 

10,250 

10.500 

10,750 

11.000 

11.250 

11,600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.600 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

10.000 

18,600 

17.000 

17,600 

18,000 

18,500 

19,000 

19,500 

10,960 

18,200 


Foundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
8U,000 
31,000 
82,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52.000 
53,000 
54,000 
65,000 
66,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,840 


IndL 

a 

.600150 
.000350 
.000450 
.000600 

.OUO0OO 
\00I000 
.001000 
.001050 
.001100 
.001150 
.001-250 
.002000 
.003100 
.005900 
.007100 
.007850 
.0U6850 
.009250 
.009750 
.010600 
.011500 
.012500 
.013500 
.014050 
.015650 
.01(>650 
.017500 
.018500 
.010650 
.021200 
.022600 
.024300 
.026000 
.027500 
.028500 
.030100 
.033500 
.038000 
.013000 
.047750 
.0550 
.0600 
.0800 
.0950 
.1100 
.1750 


Inch, 

0. 

.000150 
.000200 
.000100 
.000150 
.000200 
.000206 

0. 

.000050 
.000030 
.OOuOdO 
.000100 
.000750 
.001100 
.002800 
.001200 
.000750 
.001000 
.000400 
.000500 
.000850 
.000900 
.001000 
.001000 
.001150 
.001000 
.OUIOOO 
.000830 
.00)000 
.001150 
.001550 
.001400 
.001700 
.001700 
.001500 
.001000 
.001600 
.003400 
.004500 
.005000 
.004750 
.007250 
.0050 
.0200 
.0150 
.0150 
.0050 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 

a 


Inch. 


.000100 


.000100 


.006350  .006250 


.009850    ,      .003500 


.014750    I      .004900 


Initial  load. 


ElaaUc  limit. 


Tensile  etrength. 
Load  at  time  of  raptnre. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    79,840 

Elastic  limit  per  sqaare  inch  of  original  section do  ...    86,000 

Elongation  per  inch  afterrnptare inch..    a2950 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .001250 

Redaction  in  diameter  at  point  of  rapture do —       .124 

fied'iction  in  area  after  rnptare,  percentam  of  orij^inal  section 99. 2 

Position  of  rnptare .*. middle  of  stem 

Character  of  broken  aarfaoe silky,  interspersed  with  fine  grmnnlaiion 

SkmgaUonofiikohaeotions ".2«C".8S 
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No.  831. 

8B 

Marks,  low 

'     T 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 


Applied  losdB. 


ToteL 


Per  aqnare 
inon. 


Eloontion 
peruiclL 


SaooeasiYe 
elongAtion 
per  iDoh. 


Pennanent 

Bet. 


SuooeaalTB 

pennanent 

■et 


PiMIIMtff. 

250 

1,250 

2.600 

3.750 

5,000 

0,250 

7,500 

7.750 

8.000 

8,250 

8.500 

8.730 

9,000 

0,250 

0,500 

0,750 

10.000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

14.500 

14,750 

15,000 

151,500 

10.000 

18,500 

17.000 

17.500 

18,000 

18.500 

10.000 

10,500 

19,010 

18,000 


Poundi. 
1,000 
6^000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
33.000 
*  34.000 
85.000 
36,000 
37,000 
38,000 
39.000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
51.000 
52,000 
53.000 
M.OOO 
55,000 
56.000 
57,000 
68,000 
58,000 
60,000 
it2,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
79.640 


Inch. 
0. 

.000060 
.000160 
.000260 
.000460 
.000550 
.000750 
.000750 
.000800 
.000850 
.000900 
.0C0950 
.002600 
.004050 
.003500 
.016550 
.007150 
.007900 
.008000 
.009600 
.  010300 
.  011200 
.  012200 
.012000 
.014150 
.015000 
.  016050 
.017000 
.  018100 
.  010200 
.020300 
.021650 
.023250 
.024450 
. 025950 
.027400 
.029450 
.032750 
.036400 
.041000 
.047250 
.053000 
.0600 
.0700 
.0850 
.1050 
.1760 


0. 

.ooooqp 

.000100 
.000100 
.000200 
.000100 
.000200 

a 

.000050 

.000050 

.000050 

.000050 

.001650 

.001450 

.001450 

.  001050 

.000600 

.000750 

.001000 

.000700 

.000700 

.000900 

.001000 

.000700 

.001250 

.000850 

.001050 

.000950 

. 001100 

.001100 

.001300 

.001150 

.001600 

.001200 

.001600 

.001450 

.002050 

.003300 

.003650 

.004600 

.006250 

.005750 

.0070 

.0100 

.0150 

.0200 

.0700 


Jneh. 
0. 

-.000050 
-.000050 
-.000050 
-.000050 
-.000050 
-.060050 


Ineh, 
0. 

-.000050 
0. 
0. 
0. 
0. 

a 


Initial 


.000050 


.000100 


.005750 


.005700 


ElaaUo  limit 


Bested  under  initial  1 
1  hour. 


.009600 


.003860 


.014200 


Tensile  strength. 
Load  at  time  of  rapture. 


General  Bummary, 

SpeeiBo gravity    .. 7.8W0 

S^neM 13-<>« 

Tensile  strength  per  square  inch  of  orislnal  flection pounds..    79,640 

Blastio  limit  per  square  inch  of  originaisection do —    35, 000 

Eloocation  per  inch  after  ruptnre inch-.    0.2750 

Elongation  per  inch  nnder  strain  at  elasticlimit .* do  ...  .000950 

Rednotion  in  diameter  at  point  of  rapture do 134 

Sc^netion  in  area  after  raptare,  per  oentam  of  original  section 41.0 

Position  of  rapture .- ' ".  60  from  middle  of  stem 

ChanoterofhrokensarfiuM silky  60  per  cent,  tine  giannlar  60  per  cent 

Elongation  of  inch  sections ".86*,".17 
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TESTS   OF   IRON   AND   STEEL. 


Fo-  832. 
4B 

Marks,  ^^^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loAda. 


TcjtjiL 


Pounds. 

250 

1.250 

2,600 

8,750 

5,000 

0,250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

9,250 

9,500 

9^750 

10,000 

10,250 

10,500 

10,750 

U.000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

12,750 

18,000 

18,250 

18.500 

18,750 

14.000 

14.250 

14,500 

14,750 

15,000 

15,600 

16.000 

16.600 

17,000 

17.500 

18,000 

18.500 

19.000 

19,500 

10,820 

17,800 


Per  ftdiuf« 
incli. 


Pounds. 
1.000 
5.000 
10,000 
15.000 
20.000 
25,000 
80,000 
8l,0U0 
82.000 
83.000 
84.000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51.000 
52,000 
58,000 
54.000 
65.000 
66,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,280 


Btotigafioi 
pvrincb. 


Jnek. 
0. 

.000150 
.000850 
.000550 
.000650 
.000850 
.001000 
.001050 
.001100 
.001150 
.001200 
.001250 
%  001300 
.002100 
.002650 
.003750 
.007400 
.008200 
.009100 
.010000 
.010750 
.011500 
.012550 
.013250 
.014350 
.015550 
.  016550 
.017400 
.018500 
.019530 
.021050 
.022500 
.024050 
.025400 
.026900 
.028500 
.030150 
.033550 
.037700 
.042800 
.047850 
.055000 
.064000 
.074000 
.0900 
.1100 
.1900 


p«ruielL 


Inch. 
0. 

.000150 
.000200 
.000200 
.000100 
.000200 
.OOOIQO 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000800 
.000550 
.001100 
.003650 
.000800 
.000900 
.000900 
.000750 
.000750 
.001050 
.000700 
.001100 
.001200 
. 001000 
.000850 
.001100 
.001050 
.001500 
.001450 
.001550 
.001350 
.001500 
.001600 
.001650 
.003400 
.004150 
.005100 
.005050 
.  007150 
.009000 
.010000 
.0160 
.0200 
.0800 


r«ntiu)eQt 


Inch, 

0. 

0. 

0. 

.000050 
.000050 
.000050 
.000050 


.000100 


penDHnGot 


Inch. 


.000050 
0. 
0. 
0. 


.005900 


.005800 


.009750 


.014650 


.003850 


.004900 


Hemttka. 


Initial  load. 


ElMtic  limit. 


Tensile  strength. 


General  summarp. 

Tendle  strength  per  aqoAPe  inch  of  original  section pounds..    79.  2M 

Elasticlimit  per  sqnare inch  of  originaa  section ?**,**    ?''JK5 

Elongation  per  inch  after  nxptare Incli..    0.2700 

Elongation  per  inch  under  strain  at  elastic  limit do  ...  .001300 

Kedaction  in  diameter  at  point  of  mptare «<>  -••         •  *34 

Bednotion  in  area  after  mptore,  per  oentom  of  eriginal  section ••-. -•-;•         41.9 

Position  of  rupture - ".6  ftom  middle  of  » tern 

Character  of  broken  surfooe fine  granular  60  per  cent.,  silky  40  per  cent. 

Bhmcationoflnohieotioai ".37*,  ".17 
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Ko.  623 

7B 

Marks,  ^^ 

Length,  4''.5. 

Diameter,  ''.798. 

Sectiogal  area,  .50  square  inch. 


Applied  loads. 

Comprea- 

Bionper 

inob. 

SnceeesiTe 

compree- 

eioD  per 

inch. 

Permaaent 
set 

Soooeeaive 

permaaent 

set. 

Semarka. 

ToteL 

Per  M  we 
inch. 

Potmib. 

500 

2,500 

5,000 

7.506 

10,000 

12.500 

15,000 

15,500 

16,000 

16,600 

17,000 

17,500 

18.000 

18,500 

19.000 

10  500 

Pouiida. 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
36.000 
37,000 
38,000 
39,000 
40.000 
77,240 

IndL 
0. 

.000167 
.000338 
.000500 
.000667 
.000833 
.001000 
.001033 
.001100 
.001138 
.001200 
.001333 
.001^67 
.002433 
.003567 
.004133 
.005338 

Inch. 
0. 

.000167 
.000166 

.oooirj 

.000167 
.000166 
.000167 
.000033 
.000067 
.000033 
.000067 
.000133 
.000534 
.000566 
.001134 
.000566 
.001200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IfkCh. 

0. 

Initial  load. 

Elaatio  limit. 

Tj  ItimatA  atrength. 

.000167 

.oooiS  " 

20.000 
38,620 

.003900 

.003788 

1 

General  eummary, 

£Iastlc  limit  per  square  Incli  of  OTisinal  seetion pounds..      84,000 

Compression  per  inoh  under  stress  at  elastio  limit inch..  0.001200 

X71tim»te  stranftth  per  square  inch  of  original  seoticm pounds..      77,240 

Hanner  of  fiiilare triple  flexure 
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Marks,  lo  w 

Length,  4".6. 
Diameter,  ".798 


TESTS   OP   IROir  AND   STEEL. 
No.  524. 


Jjiameter,  ".7»». 

Sectional  area,  .50  sqaare  inch. 


AppUed  loads. 

Compree- 

•ion  per 

inoh. 

SoooessiTe 
sionper 

aek 

SoceesslTe 

pennaneDt 

set 

1 

ToUL 

Per  square 
loch. 

Remarks. 

1 

Poundt. 
600 
2,600 
5.000 
7.600 
10,000 
12.600 
15.000 
15,600 
16,000 
16,600 
17,000 
17.600 
18,000 
18,600 
19,000 
19,600 
20,000 
88.720 

PoimcU. 
1,000 
6.000 
10,000 
16,000 
20.000 
25.000 
30,000 
81,000 
82.000 
83.000 
84,000 
85,000 
86,000 
87,000 
88.000 
89.000 
40,000 
77,440 

Inch. 
0. 

.000188 
.000267 
.000467 
.000633 
.000767 
.000038. 
.000967 
.001000 
.001038 
.001033 
.001100 
.001233 
.001400 
.004500 
.007667 
008300 

Inch. 

0. 

.000133 
.000134 
.000200 
.000166 
.000134 
.000166 
.000034 
.000038 
.000033 

0. 
.000007 
.000133 
.000167 
.003100 
.003167 
.000633 

Inch. 
0.     ' 
0. 
0. 
0. 
0. 
0. 
0. 

JfudL 
0. 

Initial  load. 

( 

1 

1 

1 

i 

1 

1 

0. 

Elastic  limit. 

.006838 

.006833 

Ultimate  strength. 

Oeneral  iummary. 

Elastic  limit  per  sqaare  inoh  of  original  seotlon poands..     35.000 

Compreaaion  per  inch  under  stress  at  elastio limit inch..  O.OOliOO 

Ultimate  strength  per  sqnare  inch  of  original  aeotlon pounds..     77.440 

Manner  of  tMlnre triple  flexure 


Marks,  lo  w 


TESTS   OP   IRON   AND   STEEL. 

No.  519. 

Compression  Test 
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Length,  ICVMS. 

Diameter,  l^'.OOS. 

Sectional  area,  .793  sqaare  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


AppUed  loadt. 

CoiDprftd- 
^oQper 

cam  pry  B- 

P(*rmain>fit 

EemiwlM. 

TvtMiL 

mi. 

703 
3,905 
7,030 

]5,R00 

20,  Om 
21,411 
22.  204 
2J.tt97 
23,700 

24,  5J^ 

211100 

2».oe2 

£7,7M 

25.  518 

29.  :^4l 

50,134 
30.9^ 
31,720 
3:3,519 
i^30« 

FovjifU, 
J,  000 

10.000 
1^000 
"20,  <MJO 

2.1, 000 
'2i\  Oik) 
•27,  iWO 

:;rt ,  000 

^1.  (WiO 
:<0  iMW 
:ir,o0O 
^11?.  oon 
;i  j,  1)00 
Tfl  ooo 

hL^.OOO 
3iK  OOO 
:£7,  t)O0 

:(i^.QOO 

^\  ooo 

40,«» 
4UOO0 

4i,voa 

0. 

.000155 
.0O0*JJ^ 
.OOOUI 
.0000-22 
.000775 

.  ooofiL^a 

.000H«7 
.0008^3 
.OWHJll 

.o{io&:*3 

.  OOOUT* 
.  001  ow 

.ooiooa 

.0010)*B 
.OOUM 
.00U55 
.OOII-OO 
.OOLO.^^ 
.Ood:i35 

.oiooea 

OUUl 

0. 

,  000155 
.  0001^4 
.  000|5.i 
.000173 
.  43001  ri3 
.000047 
.000045 
.  0OUOJ3 

.amm 

.000022 
.000045 
.000041 
.000044 

.  00(10:^3 

,  O0O044 
.  000022 
.000045 
.000755 
,  0001 E30 

.  00  r.^ 
.ooor.n 

.001045 

0. 

.000000 
.000022 
.0UO02J 
,0000^ 

,0000-ia 

Inch. 
0. 
.000000 

.ooooaa 

0, 
0^ 

iDiUifclleAd. 

m    1 

.000044 

.1)00023 

.0OO0«7 

,000023 

.0097^3 

.ooooao 

General  summary, 

EUstio  limit  per  sqoaro  inch  of  original  section poonds..      87,000 

CompreMion  per  inch  under  stroM  ftt  elMtio  limit inch.. ^.001200 

lianneroffallare deflected  ftt  mAdle  ".09 
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TESTS   OP  IRON  AND   STEBL. 


No.  837. 
TeTision  Test 
PrevioaBly  snorteaed  1  per  cent,  by  compression. 

5B 

Marks,  lo  w 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


ToteL 


POMfUb. 

250 
1«250 
2,500 
8,750 
6,000 
5,250 
6,500 
6.750 

e.ouo 

0,250 
6.500 
«,750 
7.000 
7,250 
7.500 
7,750 
8,000 
8.250 
8,500 
8.750 
9.000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,600 

12^000 
12,2j0 
12,500 
12,750 
13.000 
13.250 
13.500 
13,750 
14,000 
14.250 
14.500 
14,750 
15.000 
15,600 
10,000 
18.500 
17,000 
17,600 
18.000 
18,500 
19.000 
10,020 
17,200 


Per  square 
inon. 


Poundi. 
1,000 
6.000 
10.000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29.000 
30,000 
81,000 
82,000 
33,000 
84,000 
85.000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45, 000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
62,000 
53.000 
64,000 
55.000 
66,000 
57,000 
68.0U6 
50,000 
60,000 
62. 000 
61,000 
66,000 
63,000 
70,000 
7:2,000 
74.000 
76,000 
76,080 


Eloneation 
permoh. 


Ineh, 
0. 

.000133 
.000300 
.000450 
.000617 
.000650 
.000683 
.000733 
.000867 
.001017 
.001417 
.001633 
.002100 
.002350 
.002033 
.003367 
.003900 
.004217 
.004967 
.005417 
.006117 
.006150 
.007500 
.007917 
.009238 
.009650 
.010300 
.  011033 
.012367 
.013333 
.014350 
.015300 
.  016767 
.  018000 
.019500 
.020667 
.022000 
.023333 
.025167 
.026583 
.028467 
.030000 
. 031D17 
.  0333 
.0350 
.0417 
.0483 
.0533 
.0617 
.0717 
.0S50 

.im 

.1000 
.1733 


SaocesslTe 
elonntion 
perlnch. 


Inch. 

000188 
000167 
000150 
000167 


000033 

000050 

000134 

000150 

000400 

000216 

000467 

000250 

000563 

000434 

000533 

000317 

000750 

000450 

000700 

000338 

001050 

000417 

001316 

000417 

000650 

000733 

001334 

000966 

001017 

000050 

001467 

001233 

001500 

001167 

001333 

001333 

001834 

001416 

001884 

001533 

O0W17 

001383 

0017 

0067 

0066 

0050 

C084 

0100 

0133 

0283 

0467 

0133 


Pennanent 
set. 


Inch. 
0. 
0. 
0. 


.000817 


•  .004300 


.007817 


SnoeessiTe 
permanent 
set. 


.000317 


.001716 


.002267 


•  003617 


Bemarks. 


Initial  load.. 


ElasUcIimit 


Tensile  strength. 

Load  at  time  of  mptore.: 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    76,080 

Elastic  limit  per  square  inch  of  original  section do....    23,000 

Elongation  per  inch  after  rupture inch..    0.2107 

Elongation  per  inch  under  strain  at  elastic  limit do....  .000733 

Beduction  in  diameter  at  point  of  rupture  ..'. do 124 

Bcduction  in  area  after  rupture,  per  centum  of  original  section '..       99,2 

Position  of  rupture "6  from  middle  of  stem 

Character  of  broken  surface dull  silky  50  per  cent.,  fine  granular  50  per  cent. 

Elongation  of  inch  sections ".12, 'M9,  ".47*,  ".21,  ".16,  ".15 
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No.  520. 

Compression  Test 

Marks,    lo  w 

Length,  10'M6. 

Diameter,  r'.OlT: 

Sectional  area,  .812  sqaare  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


Applied  loads. 

• 

GompreS' 

sion  per 

incL 

Illi 

Permanent 
set. 

Sncoessiye 

pennanent 

set 

Bamarlu. 

TotaL 

Per  square 
inch. 

Potaub. 

812 
4,000 
8,120 
12,180 
10,240 
20,300 
21.112 
21,024 
22.730 
23,548 
24.800 
25,  m 
25.964 
20.790 
27.008 
28.420 
29.232 
30.044 
30,850 
31.068 
32.480 
83,292 
34,104 
84.910 
35^728 

PouniU. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
20.000 
27,000 
28.000 
29,000 
30.000 
81,000 
32,000 

a3,ooo 

34,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
41.000 
42,000 
43,000 
44,000 

0. 

.000140 
.000280 
.000440 
.000580 
.000760 
.000800 
.000840 
.000860 
.000880 
.000920 
.000080 
.001000 
.001000 
.002380 
.004080 
.004800 
.005180 
.005520 
.005680 
. 005720 
.005760 
.003780 
.005800 
.OX 

IneK 

0. 

.000140 
.  000140 
.000160 
.000140 
.000200 
.000020 
.000040 
.000020 
.000020 
.000040 
.000060 
.000020 

0. 

.001380 
.001700 
.000720 
.000380 
.000340 
.000160 
.000040 
.000040 
.000020 
.000020 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000020 

Ineh. 
0. 

Initial  load. 

Elastio  limit 
Test  disoontlnaed. 

"Vooooio" 

.000020 

0. 

.004520 

.004600 

■•"•""*/""•• 

General  eummary. 

Elasticlimit  per  square  inoh  of  orif^lnal  section ,.. pounds..    88,000 

Compveasion  per  inch  under  stress  at  elasticllnilt inch..  0.001000 

"'         rof&ilare defftoted  at  the  middle  ".  095 
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TESTS   OF   IRON   AND   STEEL. 

No.  838. 

Tetman  Test. 


Previoasly  shortened  1  per  cent,  by  compression. 

Marks,  low 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Per  Moare 
inolL 


Slonntion 
permoh. 


Snooessire 
elongation 
perlnch. 


Permanent 
set. 


SoceesaiTe 

permanent 

set 


Remarks. 


PouncEt. 

250 

1.250 

2,500 

8,750 

6.000 

5,250 

5.500 

5.750 

0.000 

0.250 

0,500 

6,750 

7.000 

7,250 

7.600 

7,750 

8.000 

8,250 

8,500 

8,750 

9.000 

0.250 

0,500 

0,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11«250 

11,600 

11,750 

12,000 

-12,250 

12.600 

13,000 

18,600 

14,000 

14,600 

16^000' 

15,600 

10,000 

10,500 

17.000 

17.500 

18.000 

18,500 

19,000 

19.400 


PaundM» 
1.000 
6,000 
10.000 
15,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
20.000 
27.000 
28,000 
20.000 
80.000 
81,000 
82,000 
88,000 
84,000 
86,000 
80.000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
40,000 
47.000 
48,000 
40,000 
60.000 
52,000 
64.000 
60,000 
58,000 
00.000 
62,000 
64.000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77.600 


Inch, 

a 

.000167 
.000317 
.000467 
.000633 
.000650 
.000700 
.000767 
.000850 
.000950 
.001217 
.001333 
.001867 
.002117 
.002633 
.002960 
.003450 


.004650 
.005050 
.00J650 
.005067 
.007050 
.007500 
.008100 


.000500 

.010133 

.011183 

.012333 

.013333 

.014500 

.015067 

.016250 

.017000 

.020000 

.022583 

.025250 

.028167 

.032000 

.0350 

.0400 

.0467 

.0533 

.0617 

.0700 

.0850 

.1050 

.1417 


Inch. 
0. 

.000167 
.000150 
.000150 
.000160 
.000017 
.000050 
.000067 
.00008) 
.000100 
.000267 
.000116 
.000534 
.000250 
.000516 
. 000317 
.000500 
.000383 
.000817 
.000400 
.000600 
.000317 
.001083 
.000450 
.000600 
.000583 
.000817 
.000633 
.001050 
.001150 
.001000 
.001167 
.001167 
.00(J583 
.000750 
.003000 
.002588 
.002667 
.002017 
.003833 
.0030 
.0050 
.0067 
.0066 
.0084 
.0083 
.0150 
.0200 
.0867 


Inch. 

0. 

.000017 
.000017 
.000033 
.000067 


Ineh. 

0. 
.000017 


.000016 
.000034 


Initial  load. 


Elastic  limit 


.000166 


.001700 


.001467 


.003000  I   .002200 


.002783 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  «f  original  section pounds..    77,600 

Elasticlimit  per  souare  inch  of  original  section do —    21,000 

Elongation  per  incn  after  rupture ...inch..    0. 1667 

Elongation  per  inch  under  strain  at  elastic  limit do 000650 

Seduction  in  diameter  at  point  of  mptore  do  ...        .154 

Reduction  in  area  after  rapture,  per  centum  of  original  section 47.2 

Position  of  rupture ".62  fh>miioclc 

Character  of  broken  surface «iJky 

Elongation  of  inch  sections ".37*.  ".15,  ".12,  ".13, 'Ml,  ".12 


IM 

Harks,  lo  w 

'    T 

Diameter,  ^^564. 

SectioDal  area,  .25  sqaare  inch. 


TESTS   OP   IBOK   AND   STEEL. 

No.  833. 

Specimens  from  Muzzle  Und. 
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Applied  loads. 

Elongation 
per  inch. 

SncoesaiTe 

Peimanent 
set. 

SaccoBslTe 

Bemarks. 

TotaL 

Per  nonare 

permanent 
set. 

Founds. 

250 

1,250 

2,600 

8,750 

6,000 

6^250 

7.500 

7.750 

8,000 

8.250 

8,600 

8,750 

9.000 

9.250 

9.500 

9,750 

10.000 

10.250 

10.600 

10.750 

11,000 

11.260 

11.600 

11.750 

12.000 

12,250 

12.500 

12.750 

13.000 

13.250 

13.500 

13,750 

14.000 

14.250 

14,600 

14,750 

15.000 

15,500 

16.000 

16,500 

17,000 

17,500 

17,960 

16.400 

Pounds. 
],000 
5.000 
10,000 
15,000 
20,000 
2^000 
80,000 
81.000 
82.000 
83.000 
84,000 
85.000 
86;  000 
37.000 
88,000 
80.000 
40,000 
41.000 
42.000 
43.000 
44.000 
45,000 
40.000 
47,000 
48,000 
49.000 
60,000 
61.000 
52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
50.000 
60,000 
62.000 
64.000 
60.000 
68.000 
70,000 
71,840 

Inch. 
0. 

.000250 
.. 100400 
.000600 
.000750 
.000950 
.001150 
.001200 
.001250 
.001300 
.001350 
.002100 
.005850 
.009000 
.011000 
.011750 
. 012300 
.  01 3050 
.014r»,50 
.015000 
.016750 
.017850 
.010100 
.020600 
.022400 
.023600 
.025500 
.026300 
.028500 
.030000 
.032350 
.034100 
.036750 
.039000 
.042000 
.  044350 
.047500 
.055000 
.062500 
.0700 
.0800 
.1050 
.1750 

Inch. 
0. 

.000250 
.000160 
.  000200 
.000150 
.000200 
.000200 
.000050 
.000050 
.000050 
.000060 
.001050 
.003450 
.•003150 
.002000 
.000750 
. 000550 
.001350 
.000900 
.001050 
.001150 
.001100 
.001250 
.001500 
.001800 
.001100 
.002000 
.000800 
.002200 
.001500 
.  00J350 
.001750 
.  002650 
.002250 
.003000 
.001.'350 
.003150 
.007500 
.007500 
.0075 
.0100 
.0350 
.0700 

Inch, 
0. 

.000030 
.000050 
.000100 
.000100 
.000100 
.000150 

Inch. 
0. 

.000050 
0. 

.000060 
0. 
0. 

.000050 

Initial  load. 
Elastic  Umtt. 

Tensile  strength. 
Load  at  time  of  ruptoxe. 

.001300 

.001150 

:::::::;:;:: :::::::::: 

.  010950 



.009650 



.016050 

.005100 

.028450 

.007400 



General  eummary. 

Tensile  strength  i>er  square  inch  of  oriidnal  section pounds..     71,840 

Elastic  limit  per  aqoare  inch  of  original  section do —      84,000 

Elongation  p«*r  inch  after  rnptnre inch..     0.2700 

Elongation  per  inch  nndor  strain  at  elastic  limit do 001350 

Reduction  in  diameter  at  point  of  mptnre do 134 

B«daotlon  in  area  after  mptare,  per  oentom  Of  original  section 41.9 

Position  of  rupture ".6  fhmi  middle  of  stem 

Character  of  broken  surface line  granular  60  per  cent,  silky  40  per  cent. 

Blongation  of  inch  sections ".87*.  ".17 

H.  Ex.  36 21 
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TE6T8   OF   IBON  AND   STEEL. 


2M 

MarkSy  lo  w 

Diameter,  '^564 

Sectional  area,  J25  sqnare  iDch. 


No.  834. 


AppUadkwda. 

per  inch. 

(BfncicflmtTo 

Pennaaeiit 

set. 

SllC06MiV6 

1 

TotaL 

%X" 

donntlon 

pennaoent               Bemarkt. 

Mt. 

1 

Pounds. 

250 

1,250 

^500 

8,750 

6,000 

6,260 

7,600 

7;  780 

8.000 

8,250 

8,600 

8,760 

9,000 

9,260 

9,600 

9,750 

10^000 

10,250 

10,600 

10,7oO 

11,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

12,760 

18,000 

18,250 

18,500 

18,760 

14,000 

14,250 

14,500 

14,750 

16,000 

16,600 

16,000 

10,500 

17,000 

17,160 

14,900 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
81.000 
82,000 
83,000 
84.000 
85  000 
86,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
62.000 
63,000 
64.000 
55,000 
56.000 
57,000 
68,000 
6>),000 
60,000 
62,000 
64.000 
60.000 
68,000 
68,640 

Inek. 
0. 

.000200 
.000350 
.000500 
.000750 
.000900 
.001150 
.001200 
.001250 
.001300 
.003150 
.010850 
.010800 
.011060 
.011700 
.012800 
.014300 
.015750 
.016850 
.018050 
.C19500 
.020600 
.022600 
.023000 
.025900 
.027230 
.029000 
.030100 
.032900 
.083000 
.037600 
.039900 
.043000 
.045900 
.049250 
.052000 
.057000 
.066800 
.079300 
.1000 
.1350 
.1850 

Inch. 
0. 

.000200 
.000150 
.000150 
.000250 
.000150 
.000250 
.000050 
.000050 
.000050 
.001850 
.007200 
.000450 
.000250 
.000650 
.001100 
.001500 
.001450 
.001100 
.001200 
.001450 
.001100 
.002000 
.001300 
.002000 
.001350 
.001750 
.001100 
.002800 
.002100 
.002600 
.002300 
.003100 
.002900 
.008350 
.002750 
.005000 
.009800 
.012700 
.0205 
.0350 
.0500 

Inek. 

0. 

0. 

0. 

0. 

.000060 
.000100 
.000150 

Inch, 
0. 

Initial  load. 
Elastio  limit. 

"."000650" 
.000050 
.000060 

.009050 

.008900 

.012750 

.008700 

.018750 

.006000 

.027000 

.006250 



Tensile  atrongth. 
Load  at  time  of  rupture. 

l"- 1 

General  summary. 

Tensile  strength  per  aqvare  inch  of  original  aeotion pounda..    68,640 

Klastio limit  per  square  inch  of  original  aeotion do....    83,000 

Elongation  per  incn  after  rijiptare inch..    0.2950 

Elongation  per  inch  under  strain  at  elastic  limit do 001800 

Reduction  in  diameter  at  jMint  of  rupture do 174 

Reduction  in  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture...: • middle  of  stem 

Character  of  broken  surfkoe fine  silky 

Xlongation  of  inch  sectiooa ".84*.  ".25* 


TESTS   OF   IBON  AND   STEEL. 
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a  M 

Marks,  lo  w 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


No.  835. 


Applied  load*. 

Elongation 
per  inob. 

SaooeaslTO 
eloBfcation 
per  inch 

Pennanent 
set 

Snccesslre 

Remarka. 

TotaL 

Persqaare 
inob. 

permanent 
set. 

Poundt. 

250 

1,250 

2.600 

8,750 

6,000 

f:,250 

7,500 

7,750 

8,000 

8.250 

8,500 

8,750 

9.000 

9.250 

9.500 

9.750 

10.000 

10,250 

10.500 

10.750 

11.000 

11.250 

11,500 

11,750 

12.000 

12.250 

12.600 

12.  7«) 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15^500 

16.000 

16.500 

17.006 

17,120 

17.  IH) 

15,200 

Poundt. 
1.000 
5,000 
10,000 
15.000 
20.000 
25,000 
30,000 
81,000 
82,000 
33,000 
34,000 
85,000 
86,000 
i{7,000 
88,000 
89.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50.000 
61.000 
62.000 
63,000 
64,000 
65.000 
66,000 
67,000 
.     68,000 
69.000 
60,000 
62.000 
64,000 
66.000 
68,  (KM) 
68,480 
68,720 

Ineh. 
0. 

.000100 
•000200 
.000350 
.000550 
.000700 
.000950 
.001000 
.002750 
.005650 
.006750 
.008400 
.009650 
.010850 
.011850 
.013000 
.014260 
.015950 
.016950 
.017650 
.010000 
.020250 
.  021750 
.023250 
.025250 
.627100 
.028800 
.030L»00 
.0.13000 
.034850 
.037500 
.039600 
.042500 
.044700 
.049000 
.032000 
.05r>600 
.086000 
.077500 
.0950 
.1300 
.1500 
.1900 

Inch. 
0. 

.000100 
H)00100 
.000150 
.000200 
.000150 
.000250 
.000050 
.001760 
.002900 
.001100 
.001650 
.001250 
.001200 
.001000 
.001150 
.001250 
.001700 
.001000 
.000700 
.001350 
.001260 
.001500 
.001500 
.002000 
.001850 
.001700 
.001400 
.002800 

.ooie50 

.002650 

.002100 

.002900 

.002200 

.004300 

.003000 

.003600 

.010400 

.011500 

.0176 

.0350 

.0200 

.0400 

Inch. 
0. 
0. 
0. 
0. 

8: 

0. 

Inch, 
0. 

Initial  load. 
Elaatic  Unit 

Load  at  timo  of  rapture. 

.007150 

.007160 

.012060 

<006600 

.018500 

•006850 

.026850 

.008850 

General  eummary. 

Spe:;iflc  gravity *. 7.8680 

Hacdneas ; 10.69 

Teoaile  strength  per  aqaare  inch  of  orijclnal  section poands  .    68,720 

Kiastio  limit  per  sqoare  inch  of  original  section do 31,000 

Elongation  per inon after raptare inch..    0.2850 

Elons^tion  per  inch  under  strain  at  elastic  limit do 001000 

Redaction  in  diamet«r  at  point  of  rnptnre « do 154 

Reduction  in  area  after  mptore,  per  oentom  of  original  section 47.2 

Position  of  rapture ".1  fh>m  middle  of  stem 

Character  of  broken  sarftMse • flne  silky 

Elongation  of  inch  eections ".88*,  ".10 
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TESTS   OP   IRON   AND   STEEL. 


No.  836. 


4M 

Marks,  low 

Diameter,  ".6^. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads.       1 

Eloneation 
porlnch. 

eloQcation 
perinch. 

Pennanent 
set. 

Saccessivo 

permanent 

sot. 

Bemarks. 

Total.     %X" 

1 

Poundt, 
250 
1,250 
2,500 
8.750 
6,000 
6,250 
7,600 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15.500 
16,000 
16.500 
17,000 
17,200 
15,800 

PowidM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82.000 
88,000 
84.000 
85,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
16,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53.000 
54,000 
55,000 
56,000 
57,000 
68,000 
50,000 
60,000 
62,000 
64,000 
66.000 
6^,000 
68,800 

0. 

.000150 
.000300 
.000450 
.000600 
.000750 
.000950 
.001000 
.0010.10 
.001100 
.003800 
.009050 
.010600 
.010850 
.011700 
.012700 
.014250 
.015550 
.016500 
.017630 
.019200 
.020450 
.022050 
.023:)50 
.025300 
.027000 
.028900 
.030000 
.  033050 
.035000 
.037350 
.039600 
.042500 
.044750 
.048050 
.051750 
.055500 
.065000 
.077506 
.1000 
.1850 
.1700 

Inch, 

a 

.000150 

.000150 

.000150 

.000150 

.000150 

.000200 

.000050 

.000050 

.000050 

.002700 

.005250 

.001550 

.000250 

.000850 

.001000 

.001550 

.001300 

.000950 

.001150 

. 001550 

.  001250 

.  001600 

.001500 

.  001750 

.001700 

.001900 

.001100 

.0030.')0 

.001050 

.002250 

.00?3.'»0 

.002900 

.002250 

.003300 

.  003700 

.003750 

.009500 

.012500 

.0225 

.0350 

.0350 

Inch, 
0. 
0. 
0. 
0. 

I 

0. 

Inek, 
0. 

Initial  load. 
Blastlo  limit 

Tensile  strength. 
Load  at  time  of  niptaie. 

.007700 

.oonoo 

.012700 

.005000 

.018300 

.005800 

.026800 

.008300 

• 

General  tummarjf. 
• 

Tensile  strength  per  square  inch  of  original  section ponnds..    68.800 

Xlasticllmit per  sqoare  inch  of  original  section do....    83,000 

Slongation  per  inch  after  mptare inch..    Q.S450 

Elongation  i>er  inch  under  strain  at  elastic  limit do 001100 

Heduction  in  diameter  at  point  of  mpture do 144 

Bednotion  in  area  after  mptore,  per  oentam  of  original  section 44.6 

Position  of  mptnre ".6fh>mneck 

Character  of  broken  snrfkce grannlar,  50  per  cent }  dall  sUl^y  irregular  snrfisoe,  60  per  cent. 

Elongation  of  inch  sections '^84^  ".15 


TESTS   OP  IRON  AND   STEEL. 
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7M 

Marks,  low 

Length  4f'.5. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Xo.  525. 


Applied  loads. 

Compres- 
sion per 
inch. 

SuccesslTe 

cuinpres- 

sion  per 

inch. 

Permanent 
set 

Saccesaive 

I)erroanent 

set. 

Bemarks. 

Total. 

Per  square 
Inch. 

Pounds, 
500 
2,500 
5,000 
7,600 
10,000 
12,500 
15^000 
15,500 
16,000 
16,500 
17,000 
17.500 
18,000 
18.500 
19,000 
19.600 
20.000 
84,140 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
68,280 

Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000833 
.001000 
. 002000 
.005000 
.006200 
.008333 
.009667 
.010500 
.011:167 
.012167 
.013367 
.014833 

Ineh. 
0. 

.  000167 
.000166 
.000167 
.  000167 
.000166 
.000167 
.001000 
.003000 
.001200 
.  002133 
.  001334 
.000833 
.000867 
.000800 
.  001200 
.000966 

Ineh. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 

Ineh. 
0. 

Initial  load. 
Xlaatio  limit. 

Ultimate  strength. 

.000033 
0. 
.000034 

.008333 

.008260 

.012833 

.004500 

1 

General  Bummary. 

Elastio  limit  per  square  inch  of  original  section pounds..       80,000 

Compreasion  per  inch  under  stress  at  elastic  limit inch..    0.001000 

Ultimate  strength  per  square  inch  of  original  aeotioii poonda..       68,280 

Uaaner  of  Cailnre ^ triple  flexore 
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TESTS   OF   IKON   AND   STEEL. 


MarkS;  lo  w 

Length,  4f'.5. 

Diameter,  ''.798. 

Sectional  area,  .60  square  inch. 


No.  626. 


AppUed  loads. 

Compres- 
sion per 
inoiL 

Snooesaiye 
compres- 
sion per 
inch. 

Permanent 
set 

SnccessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Poundi. 
500 
8,500 
6*000 
7,500 
10,000 
12,500 
13,000 
13,600 
14,000 
14.500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
34,480 

Poundi. 
J,  000 
5,000 
10.000 
15,000 
20,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
68,960 

Inch. 
0. 

.000033 
.000233 
.000400 
.000600 
.000800 
.000833 
.000867 
.000900 
.000933 
.001000 
.001167 
.004867 
.006767 
.008200 
.008800 
.009900 
.010833 
.011700 
.012467 
.013567 

Inch. 
0. 

.000033 
.000200 
.000167 
.000200 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.003700 
.001900 
.001433 
.000600 
.001100 
.000933 
.000867 
.000767 
.001100 

Inch. 
0. 
0. 
0. 
0. 
0. 

.000033 

Inch. 
0. 

Initial  load. 
ElasUo  limit. 

Ultimate  strength. 

.000033 

.000100 

000067 

.007567 

.007467 

.012100 

.004533 

General  eummary. 

Elastic  limit  per  square  inch  of  original  section * pounds..       80,000 

Compressionper  inch  under  stress  atelaatio  limit. inch..    0.001000 

Ultimate  strength  per  square  inohof  original  section pounds..       68.060 

ICanner  of  fidlnre triple  flexure 
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No.  521. 
Compression  Test. 

5Sf 

Marks,  lo  w 

Length,  WM. 

Diameter,  r'.002. 

Sectional  area,  .787  sqaare  inch. 

Shortened  1  per  cent,  of  length  and  afterwards  tested  by  tension. 


OoiuprMiu 

•^STcr 

SnoooBsiTo 

oompreti- 

sionper 

inch. 

Pennaoant 

set. 

SacoeesiTe 

permanent 

set 

Bemarks. 

TotaL 

Per  sqaartf 
inch. 

787 
8.935 
7,870 
11,805 
15,740 
19,675 
20.462 
21.249 
22,030 
23,823 
23,610 
24.307 
25,184 
2^971 
28^800 

PottfUff. 

1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 

a?,  000 

33,000 
35,960 

IfUih, 

0. 

.000140 
.000320 
.000460 
.000020 
.000800 
. 000810 
.000860 
.000900 
.000960 
.001000 
.001060 
.001060 
.008000 
.01 

0. 

.000140 
.000180 
.n0014O 
.000160 
.000180 
.000040 
.f. 00020 
.000040 
.000060 
.000010 
.000060 
.001000 
.006M0 
.002000 

Inch. 
0. 

.000000 
.000020 
.000020 
.000040 
.000040 

Inch. 
0. 

.000000 

.000020  • 
0. 

.000020 
0. 

Initial  load. 

Elastic  limit 
Testdiscontinoed. 

.000060 

.000020 

General  summary* 

Xlastie  limit  per  square  inch  of  original  section pounds..     81.000 

Compraasion  per  inch  under  stress  at  elastic  limit inch..  0.001060 

Manner  of  lUiore defleeted  at  the  middle  ".  04 
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.    No.  839. 

Tension  Test. 

Previoasly  shorteaed  1  per  cent  by  compression. 
Marks,  low 

T 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  load. 

ElonKfttion 
per  inch. 

SQCcesftiTe 
eloDfiration 
per  inch. 

Permanent 
set. 

SoeceMire 

permanent 

set. 

Bemarks. 

TotaL 

Persqiiare 
Inch. 

Pounda. 

250 

1,250 

2,500 

8,760 

6,000 

6.250 

6,600 

6,750 

6,000 

6,2.'>0 

6.600 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,600 

9,750 

10,000 

10^500 

11,000 

11,600 

12,000 

12.600 

13,000 

13.600 

14,000 

14.600 

15.000 

15.600 

16,000 

16.500 

16,610 

14,600 

Pounda, 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
20.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
86.000 
87,000 
88,000 
39,000 
40,000 
42.000 
44,000 
46,000 
48.000 
50,000 
52,000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
66,440 

Ineh. 
0. 

.000133 
.000317 
.000467 
.000633 
.000700 
.000817 
.000983 
.001250 
.001450 
.001883 
.002250 
.002733 
.003167 
.003800 
.004338 

.  oonooo 

.  003917 

.006917 

.007467 

.008683 

.009300 

.010667 

.011667 

.013083 

.  015850 

.  018417 

.  021750 

.025333 

.029833 

.0338 

.0383 

.0467 

.0533 

.0633 

.0767 

.1017 

.1433 

.2000 

Inch. 
0. 

.000133 
.000184 
.000150 
.000166 
.000067 
.000117 
.000166 
.000267 
.000200 
.000433 
.000:J67 
.000483 
.000434 

.000533 

.000667 

.000917 

.001000 

.000550 

.001216 

.000617 

.001387 

.001000 

.001416 

.000767 

.002567 

.003333 

.003583 

.004500 

. 003467 

.0050 

.0084 

.0060 

.0100 

.0134 

.0250 

.0410 

.0567 

Inch. 

0. 

0. 

.000017 
.0000:t3 
.000007 

Inch. 
0. 

Initialload. 
Elaaticlimlt. 

• 

TensUestTODRth. 
Load  at  time  of  rapture. 

.000017 
.000016 
.000084 

.000700 

.000633 

.002817 

.002117 

.006250 

.003433 

.011750 

.005500 

"""i 

General  eummary. 

Tensile  Rtrength  per sqnare  inch  of  orijdnaliiection pounds..       ^'JiJS^ 

Elastic  limit  per  square  Inch  of  original  section do....       ^"•JiJ' 

Elongation  per  inch  after  rupture Inch  .        J;*!!^ 

Elongation  perinch  under  strain  at  elastic  limit do "*™2 

Seduction  in  diameter  at  poiot  of  rupture do —  .  ll<4 

Beduction  in  area  after  rupture,  per  centum  of  original  section - -  -  ,     *  ?*•  * 

PosiUon  of  rupture ".9  from  middle  of  stem 

Character  of  broken  surface --••:.-?°®S*.7l 

Elongation  of  Inch  sections ".16,  ".28.  ".47*,  ".25,  ".21,  ".> 
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Compression  Test 

Marks,  lo  w 

Length,  IC'.OS. 

Diameter,  1''.002. 

Sectional  area,  .787  square  inch. 

Shortened  1  per  cent,  of  length  and  afterguards  tested  by  tension. 


Applied  loads. 


TotaL 


Peraqaare 
inch. 


I 


Compret- 

sionper 

inoE. 


SnccessiTe 

coDipres* 

sionper 

inco. 


Permanent 


Sacoessire 


U.-UCUU  permanent 


Bemarks. 


bounds, 
787 
8.035 
7,870 
11.805 
15^740 
19.675 
20,482 
21,240 
22.038 
22,823 
23.610 
24,397 
25,184 
2S;871 
26,758 
29,900 


PottfMff. 

1.000 
5,000 
10.000 
15,000 
20.000 
25,000 
26,000 
27.000 
28,000 
29.000 
30.000 
31.000 
32,000 
33.000 
34.000 
37,090 


Inch. 

Inch, 

a 

0. 

.000120 

.000120 

.000280 

.000100 

.000420 

.  000140 

.000600 

.000180 

.000760 

.000160 

.OOOtitOO 

.000040 

.000820 

. 000020 

.000860 

.000040 

.000880 

.000020 

.000900 

.000020 

.000060 

.000060 

.001000 

.000040 

.001040 

.000040 

.008100 

.007060 

.01 

.001900 

Inch.  I       Inch. 

0-  '    0. 

S:  -;;:;::::::: 

0.  

0.  

0.  , 

'.'066026  Y'Vooooio 


Initial  load. 


Elastic  limit. 
Test  discontinaed. 


General  aummary, 

Blaatio  limit  per  square  inch  of  original  section pounds..       33.000 

Gompreasion  per  inch  nnder^treas  at  elaatio  limit inch..    0.001040 

Manner  of  faUnre ..deflected  at  the  middle  ".05 
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No.  840. 

Tension  Test. 

Previously  shortened  1  per  cent,  by  compression 
Marks,  lo  w 

T 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loftda. 

EloDgation 
per  inch. 

Saocessive 
eloDgation 
per  inch. 

Permanent 
set. 

BaoeeasiTe 
aet. 

Bemarka. 

TotaL 

Personare 
inca. 

Poundt. 

250 

1,250 

2,500 

8,750 

5.000 

6,250 

5,600 

6,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7.250 

7500 

7.750 

8,000 

8,250 

8.500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10.500 

11,000 

11,600 

12,000 

12,500 

13,000 

13,600 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,040 

14,600 

Po%md4. 
1,000 
5,000 
10,000 
16.000 
20.000 
21,000 
22,000 
23.000 
24,000 
25.000 
26.000 
27.000 
28,000 
20,000 
80,000 
81.000 
82,000 
83.000 
84.000 
85.000 
86,000 
87,000 
88.000 
80,000 
40,000 
42.000 
44,000 
46.000 
48,000 
50,000 
52,000 
54.000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68.000 
68,160 

Inch. 
0. 

.000100 
.000200 
.000383 
.000533 
.000567 
.000650 
.000817 
.000967 
.001030 
. 001333 
. G0I583 
.001883 
.002317 
.002800 
.003333 
.  003917 
0045H3 
.005333 
.005967 
.006833 
.007567 
.008583 
.000300 
.010883 
.012350 
.015250 
.  018333 
.  021667 
.024833 
.0300 
.0350 
.0383 
.0467 
.0567 
.0667 
.0800 
.1033 
.1467 
.1800 

Inch. 
0. 

.000100 
.000100 
.000183 
.000150 
.000034 
.000083 
.000167 
.000150 
.000083 
.000283 
.000250 
.000300 
.000134 
.0(10483 
.000.'»33 
.000584 
.000(166 
.000750 
.000034 
.000C66 
.  000734 
.001016 
.  C00917 
.001383 
.001467 
.  002900 
.003083 
.  003334 
.  003166 
.005167 
.    .0050 
.0038 
.0084 
.0100 
.0100 
.0133 
.0233 
.0434 

Inch. 
0. 
0. 

—.000017 

—.000017 

.000017 

Inch. 
0. 

InitUlload. 
Elastic  limit. 

Tensile  strength. 
Load  at  time  of  raptare. 

-.000017 
0. 

.000350 

.000367 

.001867 

.001517 

.004967 

.003100 

.000450 

.004483 

General  eumfnary. 

Tensile  strength  per  square  inch  of  original  aection pounds..    68,160 

EI aaticlimit  per  square  inch  of  originaTseotion do 21,000 

Elongation  per  inch  after  mptnre inch..    0.2167 

Elongation  per  inch  nnder  strain  at  elaatio  limit do 000567 

Bednctionln  diameter  at  point  of  rapture do 154 

Keduction  in  area  after  rupture,  per  centum  of  original  section 47.2 

Position  of  rapture 1".5  from  neck 

Character  of  broken  surface ailky 

Elongation  of  inch  sections ".22,  ".43*.  ".20,  ".10,  ".15.  ".11 


Jo'^iS^et  a/cr^^-td^otznci ^z^o^ 


cT^ 


ez^e 


SEx364tl 
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Marks,  ^^ 

Diameter,  '^564. 

Sectional  area.  .25  square  inch. 


No.  926. 


Applied  loads. 


Total. 


Per  square 
inch. 


^Jf?f«ih    '  elongation 
per  inch.   ,   j^rlnch. 


Permanent, 
set. 


SaooessiTe , 

permanent , 

set. 


Remarka. 


PotmdB. 
250 
1,250 
2,500 
8,750 
6,000 
0,250 
7,600 
8,750 
10,000 
10.250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
16,600 
17,000 
17,500 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21.500 
22,000 
22. 50.i 
23,000 
23,600 
24,000 
24.600 
25,000 
25,500 
20,000 
20,030 


Poundt. 
1,0«)0 
6,000 
10,000 
15,000 
20.000 
25,000 
80, 000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47.000 
48,000 
40,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
66,000 
60.000 
00,000 
62,000 
tM,000 
90,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
60,000 
82,000 
.84,000 
80,000 
88.000 
90,000 
02.000 
94,000 
96,000 
98,000 
100.000 
102.000 
104.000 
104.120 


Inch. 
0. 

.000167 
.000333 
.000500 
.000638 
.000767 
.000933 
.001007 
.001267 
.001300* 
.  001333 
.  001367 
.001400 
.001433 
.  001467 
.001500 
.001538 
.001567 
.001600 
.001607 
.  001733 
.001833 
.001033 
.002000 
.002167 
.002500 
.002833 

.0 

.00% 

.005067 

.007500 

.0091;^ 

.010533 

.012333 

.013900 

.016000 

.018367 

.020000 


.024500 

.027267 

.030000 

.  033100 

.0.37067 

.040600 

.045333 

.050333 

.068000 

.0667 

.0900 

.1000 


Inch, 
0. 

.000167 
.000166 
.  000167 
.000133 
.000134 
.000166 
.000134 
.000200 
.000033 


.000034 
.000033 
.000033 
.00^034 
.000033 
.  000033 
.  000034 
.000033 
.000067 
.000066 
.000100 
.  000100 
.000067 
.000167 
.000333 
.000333 
.000500 
.000500 
.000834 
.000900 
.001033 
001633 
.  0^)1400 
.001800 
.001567 
.002100 
.002367 
.001633 
.002333 
.002167 
.002767 
.002733 
.003100 
.003967 
.003533 
.004733 
.005000 
.007667 
.0087 
.0233 
.0100 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


Inch. 


.000083 


.000067 


.000367 


.001833 


Xnitialload. 


.000064 


.000300 


.001466 


Elastio  limit 


Tensile  stzength. 


General  aumnmry, 

Spedflc grarity 7.8411 

Hardness 15.83 

Tensile  strength  per  square  inch  of  original  seotion pounds..  104,120 

JSlasticUmlt  per  sauare  inch  of  original  section do....    65,000 

Elongation  per  incn  after  rupture inch..    0. 1367 

Elongation  per  inch  under  strain  at  elaslio  limit do 002000 

:1{edaction  in  diameter  at  point  of  rupture do 074 

Redaction  in  area  after  rupture,  percentumof  original  section.. 24.6 

Poeition  of  rupture ''.8  from  neck 

Cbarsoter  of  broken  surface,  granular,  dull  spot  at  circumference,  surface  cracks  developed  in  cylin- 
drical surface  of  stem, 
elongation  of  inch  sections ".23*,  ".11,  ».  07 
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Marks,  ^%^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


No.  927. 


Applied 


Totol. 


Per  Moan 
incli. 


Elongation 
per  inch. 


SacceesiTe  i 
elongation 
per  inch. 


Permanent' 


j  Snccesflive 

I  permanent 

aet. 


Bemarka. 


Pottfidt. 
250 
1,250 
2,500 
8,750 
5.000 
8.250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,600 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,500 
10,000 
10,500 
17,000 
17,500 
18,000 
ia500 
19.000 
19.500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,600 
23,000 
23,500 
24.000 
24.500 
25.000 
25,600 
23,500 


Fowida. 

1,000 
6.000 
10,000 
15,000 
20,000 
25.000 
80.000 
35.000 
40.000 
41,000 
42.000 
43.000 
44.000 
45.000 
40,000 
47.000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,  OHO 
58,000 
59.000 
.  00,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
93.000 
94,000 
90.000 
98,000 
100.000 
102,000 


Jneh. 
0. 

.000133 
.000267 
.000433 
.000600 
.000767 
.000033 
.001100 
.  001233 
.001267 
.  0U130O 
.001333 
.001367 
.  001400 
.001400 
.001433 
.001467 
.001500 
.001507 
.001600 
.001633 
.001667 
.001700 
.001800 
.001833 
.001900 
.002033 
.004600 
.005433 
.006100 
.007733 
.009167 
.010900 
.012600 
.014833 
.016667 
.018533 
.020300 
.023000 
.025667 


.031833 

.035000 

.038000 

.041833 

.046667 

.065667 

.063200 

.0733 

.1067 


Inch. 
0. 

.000133 
.000134 
.000166 
.000167 
.000167 
.000166 
.000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.  000033 
0. 

.(.00033 
.•000034 
.000i)33 
.000067 
.000033 
.000033 
.000034 
.  000033 
.000100 
.000033 
.000067 
.  000133 
.002567 
.  00C833 
. 0006fi7 

I   .00ia?3  i 

I   .001434  ! 

I   .001733  ! 

I   .001700 
.J002233  I 
.001vS34  i 
.001866 
.001067  I 
.002500 
.002667  ! 
.002660 
.003000 
.003667 
.003000 
.003833  I 
.004834  I 
.000000  ' 
.007533  ' 
.0101 
.0334 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

0. 


Inch. 


,  Initial  load. 


.000033 


.000033 


.000067 


.000034 


!l  Elaaticlimit 


.003267 


.003200 


Tenaile  strength. 
Load  at  time  of  mptore. 


General  summary, 

Tenafle  strength  per  aqnare  inch  of  original  section ponnda..    102, 00<^ 

Elaatio  limit  per  square  inch  of  original  seotion do....      57.000 

Elongation  per  incn  after  roptare inoh..      0.15331 

Elongation  per  inch  nnder  strain  at  elastie  limit do 001900 

Bednotton  in  diameter  at  point  of  mptare    do 684 

Bednction  in  area  after  mptare,  per  oentnm  of  original  section S7.ft 

Position  of  mptnre l"lh>miieck 

Character  of  Droken  surface i silky 

Elongation  of  inch  sections •'.28*,".15,«.oa 
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No.  928. 
Marks,  ^^^ 

Diameter,  .''564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
per  inoh. 

SnooeBftiye 
elongation 
per  Inch. 

Permanent 
set. 

SucceMive 

Total. 

Peraqnare 
inon. 

permanent 
bet. 

Bemarks. 

Pounds. 
260 
1,250 
2,600 
3.760 
5,000 
6,250 
7,530 
8,750 
10.000 
10.250 
10.500 
10,750 
.    11.000 
11,250 
11,600 
11.750 
12.000 
12,250 
12,600 
12,760 
13,000 
18,250 
13.600 
13,750 
14.000 
14.250 
14,600 
14,750 
15,000 
15.600 
M,000 
10,600 
17,000 
17,600 
18,000 
18.600 
19,000 
19.600 
20.000 
20.600 
21,000 
?1,500 
22,000 
22.600 
23,000 
23,600 
24,000 
24.600 

Poundi. 
1,000 
5.000 
10.000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
«1,000 
62,000 
63,000 
64,000 
55.000 
56.000 
67,000 
.'V8,000 
69.000 
60,000 
63,000 
64.000 
06,000 
68.000 
70.000 
72.000 
74,000 
76. 000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,0.0 
90.000 
92,000 
94,000 
06.000 
08,000 
100,000 
101,720 

Inch. 
0. 

.000133 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001233 
.001267 
.001300 
.  001333 
.001367 
.001400 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.  001733 
.001800 
. 001867 
.002033 
.002900 
. 001033 
.005007 
. 000233 
.007233 
.0090QO 
.  010:^00 
.012267 
.014333 
.0168-33 
.  018333 
.  020667 
.  022833 
.025367 
.027800 
.  030267 
.  033rJ3 
.037433 
.042767 
.048333 
.055000 
.063000 
.0767 
.1067 

Indi. 
0. 

.  000133 
.000100 
.  000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 

Tneh. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slaaticllmit. 

---.• 

0. 
0. 
0. 
0. 
.000033 

"".'ooodii*' 

.000033 
.  000033 
.  OOOO.H 
.900033 
0. 

.000033 
.  0000:{4 
.  OO00C6 
.  000034 
. 000033 
.  0000  J3 
. 000034 
. 000066 
. 000007 
. 000067 
.000106 
.  000S'}7 
.001133 

.000033 

.0 

, 

.000033 

.0 

.000067 

.000034 

.... 

.001034 

.001160 

.00 '000 

.OOlTuT 

.001000 

.001067 

. 002006 

.002500 

.001500 

. 002334 

.  0021C6 

.002534 

.002433 

.  002467 

.  003406 

.  003700 

.  005334 

.005560 

.006667 

.008000 

.0137 

.0300 

.002933 

.002800 



1 

25.000 

Tensile  strength. 
Load  at  time  of  ruptnre. 

25,430 

1 

23.400 

1      .  .   *  *" 

General  summary. 

Tensile  Htrength  per  sqaare  inch  of  original  section pounds..    101  720 

Elasiiolimit  per  sqaare  inch  of  original  section do 66!000 

Elongation  per  inch  aflerrnptare inch..      0.1567 

ISIongatlon  per  inoh  under  strain  at  elastic  limit do 001867 

Ked  action  in  diameter  at  point  ofraptare do 104 

Redaction  in  area  after  mptore,  per  oentam  of  original  section 83  5 

Poritlon  of  rapture...^ ".65  from  neck 

C haractor  of  broken  snrtkca silky,  traces  of  granuUiion. 

Elongation  of  inch  sections ".S*,".10  ".09 


■05 


s^s 


^ 
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TESTS   OP   IRON   AND   STEEL. 
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Mark,  ( 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


No.  63G. 


{      AppUed  loads. 

Eloii(t*tiodi 

SnpceftiilTB 

Soccessive 

1 

1 

Total. 

PersqnAra 

permaneiit  1             Remarks. 
set.       1 

Pourdi. 

250 

1.250 

2.500 

8.750 

^000 

6,250 

6,600 

^750 

6.000 

6;  250 

6,500 

6,750 

7.000 

7,250 

7.600 

7,750 

8,000 

8,250 

8^600 

8,750 

9.000 

9.250 

9.500 

9.750 

lO^OOO 

10.250 

10.600 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

.  12,250 

12,600 

12.750 

13.000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15.000 

15,500 

16,000 

16,500 

17.000 

17.500 

18,000 

18,500 

Poundt, 
1,000 
5,000 
10,000 
15,009 
20,000 
21,000 
22.000 
23.000 
24.000 
25,000 
26.000 
27.000 
28,000 
29,000 
80,000 
81.000 
82.000 
83.000 
84.000 
85,000 
86,000 
87.000 
88,000 
39,000 
40.000 
41.000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53.000 
54.000 
55.000 
56.000 
57.000 
58.000 
59.000 
60.000 
62.000 
61.000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
&4,000 
86,000 
88,000 
90,000 
92,000 
92,800 

InelL 

0. 

.000117 
.000283 
.000450 
.000650 
.000700 
.000783 
.000833 
.01)0900 
.000950 
.001000 
.001033 
.001100 
.001150 
.001217 
.001267 
.  001317 
.001383 
.001467 
.001533 
.001638 
.001683 
.001800 
.001883 
.001967 
.002050 
.002U0 
.002267 
.002450 
.002538 
.002750 
.002883 
.003117 
.003300 
.003617 
.003983 
.004388 
.004633 
.005167 
.005450 
.000133 
.006750 
.008000 
.008100 
.008833 
.010633 
.012500 
.014517 
.016333 
. 018333 
.021083 
.023500 
.026133 
.029917 
.032550 
.036633 
.010083 
.045833 
.053333 
.0667 
.0783 
.1033 

Ineh, 
0. 

.000117 
.000166 
.000167 
.000200 
.000050 
.000083 
.000050 
.000067 
.000050 
.000050 
.000033 
.000067 
.000050 
.000067 
.000050 
.000050 
.000006 
.000084 
.000066 
.000100 
.000050 
.000117 
.000083 
.000084 
.000083 
.000100 
.000117 
.000183 
.000083 
.000217 
.000138 
.000234 
.00J183 
.000317 
.000366 
.000400 
.000250 
.000634 
.000283 
.000683 
.000617 
.  001250 
.000400 
.000438 
.001800 
.001867 
.002017 
. 001H16 
.  002000 
. 002750 
.002417 
.002033 
.  003784 
.002G33 
.004083 
.004050 
.005150 
.007500 
.013:167 
.0116 
.0250 

Jneh, 
0. 
0. 
0. 
0. 

.000067 

Inch. 
0. 

Initial  load. 
Probable  elastic  limit 

Tensile  strength. 

*".*0O0667" 

.000167 

.000100 

.000283 

.000116 

.000417 

.000134 

.000617 

.000200 

.000988 

.000366 

.001867 

.000884 



19,000 

19.500 

20,000 



20.-500 

21.000 

21,500 

22.000 

21,500 

2:^,000 
23,200 
19.800 



General  summary. 

Tensile  strenstb  per  sqnare  inch  of  original  Motion pounds.. 

Blaatio  limit  per  saoare  inch  of  originaTseotion  .  do 

Elongation  per  incn  after  rapture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do 

Bedaction  in  diameter  at  point  of  rupture do.... 

Reduction  in  area  after  rupture,  per  centam  of  original  section _ 

Position  of  rapture ".70  from  neck 

Character  of  broken  surfkoe silky;  cup-shaped  ends 

Slongation  of  inch  sections ".36*,  ".11,  ".06,  ".06,  ".08  ".09 


92,800 
41.000 
0.1267 
002050 
.154 
47.2 
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TESTS   OF   lEON   AND   STEEL. 
No.  635. 


Mark,  2 

Diameter,  ".664. 

Sectional  area,  .25  square  incli. 


Applied  loads. 

Elongation 
per  inch. 

Saccesdive 
elonzation 
perlnch. 

- 

Saccessive 

TotaL 

Per  square 
inch. 

*«^         j        set. 

Poundi, 

250 

1,250 

2.600 

8,750 

5,000 

6,250 

6.600 

6,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7,600 

7,750 

8,000 

8.250 

8,500 

8,750 

9,000 

9,250 

9,500 

9.760 

10,000 

10,250 

10,600 

10,760 

11.000 

11.250 

11.600 

11.750 

12.000 

12,250 

12,600 

12,750 

13,000 

13,250 

13.600 

18,750 

14,000 

14,250 

14.600 

14,750 

15.000 

15.600 

16.000 

16,600 

17,000 

17.600 

18,000 

18,600 

19,(i00 

19,600 

.   20,000 

20,600 

21,000 

21,600 

22,000 

22,600 

22,820 

19,500 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
21, 000 
22,000 
23,000 
24. 000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 

aijooo 

32,000 
33.000 
34.000 
35,000 
36,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
66.000 
67,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
91,280 

Inch, 
0. 

.000117 
.000283 
.000450 
.000650 
.000683 
.000733 
.000767 
.000817 
.000850 
.000900 
.000933 
.000983 
.001017 
.001067 
.001117 
.001167 
.001200 
.001267 
.001333 
.001400 
.001450 
.001517 
.001583 
.001667 
.001750 
.001883 
.001967 
.002117 
.002283 
.002550 
.002817 
.003300 
.003717 
.004500 
.004867 
.005307 
.006)00 
.006750 
.007500 
.  008333 
.009017 
.010083 
.010850 
.012000 
.013583 
.016833 
.    .017750 
.020000 
.022500 
.025750 
.028500 
.032167 
.035667 
.039417 
. 015167 
.051667 
.0617 
.0717 
.0867 
.1250 

Inch. 
0. 

.000117 
.000166 
.000167 
.000200 
.000033 
.000050 
.000031 
.000050 
.000033 
.000050 
.000033 
.000050 
.000034 
.000050 
.000050 
.000050 
.000033 
.  000067 
.000006 
.000067 
.000050 
.000067 
.000066 
.000084 
.000083 
.000133 
.000084 
.000150 
.000166 
.000267 
. 000267 
.000483 
.000417 
.000783 
.  000367 
.000500 
.000633 
.000750 
.000750 
.000833 
.0006S4 
.00  066 
.000767 
.001150 
.001583 
.OO??^^ 
.001917 
.002250 
1002500 
.003250 
.002750 
.003667 
.003500 
.  003750 
.005750 
.006500 
.010633 
.0100 
.0160 
.0383 

Inch, 
0. 
0. 
0. 
0. 

.000017 

Inch. 

Initial  load. 

.000017 

1 

'.  [..... ....... 

.000067           .000050 

' 

...... 

'.660133          .000066 

.000200 

.000067 

.000350 

0.000150 

Probable  elaatio  limit. 



.000688 

.606333 

.002600 

.001917 

Tensile  strength. 
Load  at  time  of  rapture. 

General  eummary. 

Tensile  strength  per  square  inch  of  orijdnal  section poonda..    91.280 

Elastic  limit  per  sqaare  inch  of  originsA  section do 43,000 

Elongation  per  inch  after  ruptare inch..    0.1650 

Elongation  per  inch  under  strain  at  elastic  limit do 001967 

Bednction  in  diameter  at  point  oi  rapture do 164 

Bednction  in  area  after  rupture,  percentumof  original  section 4flL7 

Position  of  rapture ".90fkomneek 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".86*. 'M6,  ".10,  "10,  ".13.  ".14 


TESTS   OF   IBON   AND   STEEL. 
No.  634. 
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Mark,  3 

Diameter,  "ML 

Sectional  area,  .25  square  inch. 


Applied  loadik 


Total 


Pounds. 

2S0 

t2M 

2.600 

8.750 

5.000 

6.250 

5.500 

5.750 

0,000 

8,2fiO 

6.500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9.000 

0.250 

0.500 

0,750 

10,000 

10, 2.'>0 

10,600 

10, 750 

11,000 

11,250 

11,500 

11,750 

12.000 

1J,250 

12.600 

1:^,750 

13,000 

13.250 

13,600 

13, 750 

14.000 

t4,2o0 

14,500 

14,760 

15.000 

15.600 

16,000 

10,500 

17.000 

17.600 

18.000 

18,600 

19.000 

19.500 

20,000 

20,500 

21,000 

21.500 

22,000 

22,5r)0 

23,000 

23.300 

19,800 


Per  sqaare 
inch. 


Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27, 0<J0 
28,000 
29. 000 
30.000 
31,000 
32,000 
33,000 
34.000 
36.000 
36,000 
87.000 
38.000 
80,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,  (too 
49.000 
60.000 
51.000 
62.000 
63.000 
6i,000 
55,000 
60,000 
67.  000 
68. 0»0 
69, 000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 
72, 000 
74,000 
76.000 
78. 000 
80.000 
82,000 
84,000 
88,000 
88,000 
90.000 
92,000 
93,200 


Elongation 
per  inch. 


Inch. 
0. 

.000150 
.000317 
.000517 
.000717 
. 000783 
.000833 
.000883 
.000933 
.001000 
.001U83 
.001117 
.  001150 
.001183 
.001250 
. 001300 
.001350 
.  001417 
.001483 
.  001.533 
. 001650 
.  0nl700 
.001767 
. 001807 
.001983 
.002067 
.003200 
.002283 
.003107 
.002600 
.  002817 
.003033 
.003283 
.  003450 
. 004133 
.004333 
.004750 
.005250 
.  006033 
.006067 
.007417 
.008100 
.008833 
.009750 
.010667 
.012583 
. 014333 
.016317 
.016833 
.  021000 
.023000 
.025563 
.038750 
.0.31500 
.0355a3 


.014333 
.  050417 
.0583 
.0717 
.0883 
.  1217 


Sncceseive 

elongation 

per  inch. 


Inch. 

0. 

.000150 

.000167 

.000300 

.  0002u0 

.000066 

.000030 

.000050 

.000050 

.000067 

.000083 

.000034 

. 000033 

.000033 

.000067 

.OOOOoO 

.000050 

.000067 

.000066 

.  OOOO'iO 

.000117 

.000050 

.000067 

.  000100 

.  000110 

.000084 

.000133 

.000063 

. 000181 

.000133 

.000217 

.000216 

.000350 

.000107 

.000683 

.000200 

.000417 

.000500 

.000783 

.000634 

.000750 

.000683 

.000733 

.000917 

.000917 

.001016 

.001750 

.001884 

.000616 

.  004167 

. 002000 

.002583 

.003167 

.002750 

.004063 

.  0J425O 

.004500 

.006084 

.007883 

.0134 

.0166 

.0334 


Permanent 
set 


Inch. 

a 

0. 

.000017 
.000050 
.000100 


.000183 


.000300 


.000417 


.000)933 


.001050 


SncoeMive 
permanent 

set 


Inch. 


.000017 
.000033 
.000050 


.000083 


.000117 


.000117 


.000216 


.000417 


.001283 


Remarta. 


Initialload. 


Probable  elaatiollmit 


Tensile  strength. 
Load  at  time  of  ruptare. 


General  summary. 

Tensile  streni^th  per  aqnare  inch  of  original  section 

Klasiic  limit  per  sqnare  inch  of  original  section 

Klongatfon  per  inch  after  rnptare    

Klonzation  per  inch  under  strain  at  elastio  limit 

Redaction  In  diameter  at  poiot  of  ruptare 

Hedaotlon  in  area  after  ruptare.  per  centum  of  original  section . 

Position  of  rapture 

Character  of  broken  surface 

JElongation  of  inch  sections 

S.  Ex.  167 28 


03,200 

88. 000 

0.1650 

.001707 

.164 

49.7 

V'.OO  from  neck 

silky 

1*,  ".20.  ".16,  ".12,  ".10,  ".08 


.pounds.. 

do  ... 

inch.. 

....do  ... 
...do  ... 
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TESTS   OF   IRON  AND   STEEL. 
No.  604. 


Mark,  4 

Length,  6". 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


AppUed  loads. 

Compres- 

ttiou  p«»r 

inch. 

Soccessive 
compres- 
sion per 
inch. 

Inch. 
0. 

.000167 
.  OOtiluO 
.000166 
.  w;oi:j4 

.  0  0033 
. 0OO033 
.000034 

0. 
.  000033 
.  000033 
.  001)034 
.0U0006 

0. 
.000014 
. 000066 
.000034 
.000033 

0. 
. 000033 
. 000034 
.  000033 
.  000033 
.  000034 
.  0U0033 
.  009033 
.0000.34 
.000033 
.  0000 13 
.000.00 
.  OOOiiOO 
.001034 
.000366 
.0005U 
.OOOVOO 
. 000333 
.000433 
.000667 
. 000567 
.000600 
.000600 
.000400 
.000500 
.000700 
.000600 

Permanent 
act. 

Successive 
set. 

1 
Renarks. 

Total. 

Per  square 
inch. 

Poundi. 
50O 
2,500 
5,000 
7,500 
10.000 
10.  f.00 
11.000 
11,500 
12,  OHO 
12,500 
13.000 
13,500 
14.000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17.500 
18.000 
18. 500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
21,000 
24,500 
2.S,000 
25.500 
26,000 
26.f00 
27.000 
27,500 
28.000 
28.500 
29,000 
20.500 
80,000 
41,580 

Pounds. 
1,  UOO 
5.000 
10.000 
15.000 
20,000 
21, 000 
22. 000 
2ii,  Olio 
24.  UOO 
25, 000 
2«kO00 
27,000 
28,000 
29,000 
30.000 
31.000 
82, 000 
33,000 
34.000 
35. 000 
36.000 
87,000 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
5  J.  000 
53.000 
54.000 
55.000 
56.000 
57,000 
58,000 
50,000 
60,000 
83,160 

Inch. 
0. 

.  000167 
.  000267 
.0004,33 
.  0.  0507 
.000000 
.OOOfllW 
.  000U67 
.000667 
.000700 
. 000733 
.000767 
.  000H3'! 
. 000833 
.000867 
.  0001«3 
.000967 
.001000 
. 001000 
.001033 

.ooior>7 

.001100 
.001133 
.001167 
.001200 
.001233 
.001207 
.001300 
0013:<3 
.  001033 
.00il33 
.  003167 
.  003533 
.001067 
.004567 
.004900 
.  00:i333 
.006000 
.006567 
.007167 
.007833 
.008233 
. 008733 
.000433 
.  010033 

Inch. 
0. 

!^. 

0. 
0. 

Inch. 
0. 

Inltialload. 

1 



.000033 

.000033 

Elastielimlt. 
UltfnMito  strength. 

.000033 

... .•■. .... 
0. 


1 

.000033 

0. 

.000033 

0. 

.:::;::::::: 

.000300 

.000267 



".'063600' 

.002700 

.003400 

.662466 

1 

1    

;:;;:    ::i;::::  ::::: 

.008133    1      .002733 

i  ■ 

General  Bummary, 

Specific  grayity 7.6683 

uardness l&ZS 

Elastic  limit  per  square  inch  of  original  section  ..pounds..  44.000 

Compression  per  inch  under  stress  at  elastic  limit inch  .  0.001333 

Ultimate  strenf^h  per  square  inch  of  original  section pounds..  83,160 

Manner  of  failure triple  flexure 


lo  ''iS^ee^l  ie^ir&-te^oizTz^  Jti^/e 


J^O/)^^^'S 


SEx3649l 


^eol^  ie^ir&-ti^ozzn.ci  j^t/^^fe 


J^^o/D  <^^.S 
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TESTS    OP   IRON   AND    STEEL. 

No.  491, 
Tension  Test 


Marks  on  bar,  ^®f* 

Diameter,  ^^56i. 

Sectional  area,  .25  square  inch. 


Applied  loftds. 


Total 


Pounds, 
250 
1,250 
2,500 
8,750 
6,000 
8.2M> 
7,600 
8,760 
10,000 
10.250 
10,600 
10,750 
n,OfK> 
U,250 
11.600 
11,700 
12,000 
12.250 
12.600 
12.750 
13,000 
18,250 
13,500 
18, 750 
14.000 
14,260 
14,500 
14.760 
16,000 
15,500 
1A,000 
18.500 
17.000 
17,500 
18.000 
18,600 
19.000 
10,500 
20,000 
20,500 
21.000 
21.500 
22,0'JO 
22.  r>oo 
23,000 
23.500 
23.800 
81.500 


Per  saoare 
incii. 


Pound9, 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48.000 
49  000 
50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
69,000 
60,000 
02,000 
04.000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
80,000 
fr'.OOO 
90,000 
02,000 
94,000 
95,200 


Elonication 
per  inch. 


Jneh. 
0. 
.000167 


.000500 
.000650 
.000800 
.OOOOuO 
.001117 
.001288 
.001300 
.001333 
.001350 
.001417 
.001467 
.  0015n0 
.001917 
.002933 
.003300 
.004083 
.004467 
.004^67 
.005367 
.006250 
.006000 
.007607 
.00K317 
.000133 
.  0009:>0 
.011017 
.012417 
.013883 
.016033 
.017950 
.019900 
.022467 
.024683 
.  027.i33 
. 030083 
.033017 
.036333 
.04a?67 
.04.M)00 
.0:10533 
.058333 
.0683 

.oh:j3 

.1067 


SaocesaiTe 

eloDsation 

per  inch. 


Jneh. 
0. 

.000167 
.000160 
.000167 
.OOOlfO 
.000150 
.000150 
.000167 
.000106 
.000017 
.000033 
.000017 
.000067 
.000050 
.000083 
.000367 
.001016 
.000367 
.000583 
.000384 
.000400 
.000500 
.000883 
.000650 
.000767 
.000050 
.  000816 
.000817 
.001067 
.001400 
.001466 
.002150 
.001017 
.001950 
.002567 
. 001216 
.002650 
.002750 
.002034 
.003316 
. 004034 
.004633 
. 003533 
.  007800 
.009907 
.0150 
.0234 


Permanent 
set. 


Inch. 


SaccesAive 

permanent 

set 


Ineh. 
0. 
.000017 


.000017 
.0000>7 
.000017 
.000017 
.000033 

.  owm^  I  0. 

.0000.H3    I    0. 
.000050  .000017 


0. 
.000016 


Bemarka. 


Initial  load. 


.000067 


.000017 


.  002317 


.004900 


.006700 


.002250 


.002583 


.003800 


Elastic  limit 


Ultimate  streneth. 
Load  at  time  of  rapture. 


General  summary, 

Tenflilefttren^thper  nqnarcincbof  orieinalfirction pounda..    66,200 

ElaHtio  limit  p«  r  nciaare  inch  of  original  section do....    45*000 

£lon}»tioii  pi>r  inth  nfrer  nipt  are inch..    0l1517 

EIotfatioD  per  inch  uuder  strnin  at  elastic  limit do 001467 

Reduction  in  diameter  at  pointof  raptnre do.-.,        .  134 

Reduction  in  area  nft-or  rnptnro,  per  centum  of  original  section 41.9 

PoHitlon  of  niptnre 2"  from  neck 

Character  of  Uiokensarface dali,  apongy  100  per  cent. 

Elongation  of  ioch  sections 'Ml  (".83  fractured  section),  ".17;  ".12,  ".09,  ".07 


TESTS   OP   IRON   AND   STEEL 

No.  492. 

Tension  Teat. 
MaiksoD  bar,  ^^f^ 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  iuch. 
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Applied  1<mmU. 

EloDfration 
per  Inch. 

Sacoessive 
elongation 
per  inch. 

Pennanent 
■et. 

SnsoeaaiTe 
set. 

Bemarka. 

Total. 

Per  sqaare 
inch. 

Pounda. 
250 
1,250 
2.500 
8.750 
5,000 
6,250 
7,600 
8,750 
10,000 
10,250 
10,600 
10.750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14.250 
14.600 
14.750 
15.000 
15,600 
16.000 
16.600 
17,000 
17,500 
18,000 
18.600 
19.000 
19,500 
20,000 
20,600 
21.000 
21,500 
22.000 
22,600 
23,000 
23,500 
24,000 
24.600 
25,000 
22,800 

Pounda. 
1.000 

.-;,  0!]0 

]i:i,ouo 

L^,Ot)0 
2(».000 
35,000 
»0,000 
S5,000 
40,060 
41,0y0 
#:;,000 
43,0(00 
4i,  0«0 
4:^  000 
40,000 
47,0^0 
4*1,000 
4ft,  000 
&l,  ouo 
5r.o(JO 

f,3,  0*)0 
f>.-t.  WiO 
64,000 
&5,  OMO 
Wiono 
57,000 
M  000 

r>o.  ocjo 
m.  mi 

0:;,  OOO 
HOlHJ 

m.  \m 
7ii,  mw 

72.000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
88.000 
88,000 
90,000 
92,000 
94,000 
06,000 
98,000 
100,000 

Inch. 
0. 

.000150 
.000317 
.000467 
.000617 
.000788 
.000917 
.001067 
.001238 
.001267 
.0»1300 
.001333 
.001367 
.001400 
.001467 
.001538 
.001588 
.001760 
.002617 
.002867 
.003217 
.003767 
.004400 
.005017 
.005650 
.006133 
.006887 
.007517 
.008467 
.009717 
.011467 
.013083 
.014767 
.010667 
.018533 
.020667 
.022750 
.025167 
.027567 
.030367 
.033350 
.036667 
.040607 
.  045167 
.050333 
.057333 
.0683 
.0817 
.1100 

Inch. 
0. 

.000150 
.000167 
.000150 
.000150 
.000116 
.000184 
.000150 
.000168 
.000034 
.000038 
.000038 
.000034 
.000038 
.000067 
.000068 
.000050 
.000167 
.000867 
.000250 
.000350 
.000:)50 
.000633 
.000617 
.000033 
.000483 
.000734 
.000650 
.000950 
.001250 
.001750 
.001616 
.001684 
.001900 
.001866 
.002134 
.002083 
.002417 
.002400 
.002830 
.002983 
.003317 
.004000 
.004500 
.005168 
.007000 
.010067 
.0134 
.0283 

Inch, 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 

Inch. 
0. 

InitUlload. 

Elaatic  Umit 

• 

IJItimaiestrenprth. 
Load  at  time  of  raptnre. 

.000017 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

.000016 

.000900 

.0C0867 

.003033 

.002188 

.006200 

.003167 

General  summary. 

Tensile  8trenj(th  per  eqnare  inch  of  oriffinal  section ponnds..  100,000 

Elastic  limit  per  aqoare  inch  of  original  section do  ...    48.000 

flonKStion  per  incD  after  mptare ioch..    0.1500 
Ion  gation  per  inch  nnder  strain  at  elastic  limit do 001583 

Redaction  in  diameter  at  point  of  raptnre do 114 

B«daetion  in  area  afterroptnre,  per  oentnm  of  original  section 86.4 

Position  of  raptare •• «.... ".60  Aram  middle  of  stem 

Character  of  broken  snrfaoe doll,  spongy,  rrannlar  at  oircomferenoe 

Xkmgatloii  of  inch  sections 'MO,  ".14  (".  80  fraotared  section),  ".14,  ".12,  MO 
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TESTS    OF   IRON   AND    STEEL. 
No.  658. 


Marks,  ^"f* 

Diameter,  ".564. 

Seclioaal  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  square 
inch. 


Blon^tion 
per  inoli. 


Saocessive 
eloD{iation 
per  inch. 


Permanent 
set. 


Snccessive 

permanent 

set. 


Remarks. 


P<mnd», 

250 
1.250 
2.500 
3,750 
5,000 
6,250 
7,500 
7,750 
8.000 
8.250 
8,500 
8,750 
9,000 
9,250 
9.600 
9.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12, 500 
12, 7riO 
13,000 
1.3, 250 
13.500 
13,750 
14.000 
U,»0 
U,  500 
14,750 
15. 000 
15.500 
18,000 
16,500 
17.000 
17,501 
18,  000 
18,500 
10. 000 
19,600 
20,000 
20,500 
21,000 
21,500 
22, 000 
22,  500 
2:t,  OOO 
2:J,  500 
24.000 
24,500 
2ri,  000 
25, 070 
24,000 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,  000 
25,000 
30,000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,  000 
62,000 
64.000 
66, 000 
68.000 
70, 000 
72,  000 
74, 000 
76,000 
78,000 
80,  000 
82,  OlK) 
84,  OUO 
»).  000 
138,000 
00,000 
92.000 
94.000 
90,  000 
98, 000 
100,000 
100,280 


Inch, 
0. 

.000300 
.000500 
.000683 
.000850 
.001017 
.001183 
.001217 
.001250 
.001283 
.001317 
.001350 
.001383 
.001417 
.001450 
.001483 
.001533 
.001550 
.001600 
.001633 
.  0C1667 
.001683 
.001763 
.001867 
.002200 
.002083 
.003007 
.003433 
.003813 
.004313 
.0054C0 
.  005500 
.006400 
.000750 
.007417 
.007967 


,010013 
.011633 
.0ir«33 
.  015000 
. 010083 
.018533 
. 020717 
.  022G67 
.  0249U7 
.  027117 
.  029750 
.  0:52450 
.  0367 
.0417 
.0450 
.0483 
.  0550 
.06-^3 
.0750 
.0W7 
.1200 


Ineh. 
0. 

.000300 
.000200 
.000183 
.OOOlnT 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
. 000033 
.000034 
.000033 
.000033 
.000050 
.000017 
.000050 
.000033 
.000034 
.000016 
. 000100 
.000084 
.000338 
.00048§ 
.000584 
.000366 
.  000400 
.000500 
.  000767 
.000400 
.  0W900 
. 000350 
.0OO6tr7 

.  ooosr^o 

.000900 

.001166 

.001600 

.001700 

.001667 

.001683 

.001850 

.002184 

.001950 

.  002300 

. 002150 

.  002633 

. 0U270O 

.  004250 

.0050 

.0033 

.  0033 

.  0(187 

.0083 

.0117 

.0217 

.  0233 


Ineh. 
0. 

.000067 
.000083 
.000083 
.000100 
.000100 
.000117 


Inch. 
0. 

.000067 

.000016 
0. 

.000017 
0. 

.000017 


Initial  load. 


.000117 


.000133 


.000016 


.000133 


Elastic  limit. 


.001150 


.001017 


.003333 


.002183 


.006350 


.003017 


Tensile  stren/^th. 
Load  at  time  of  rupture. 


Specific  gravity. 
Uarduesa . 


General  summary. 


7.8508 

20.47 

TeuHlle  Htreugtb  per  square  inch  of  original  section pounds. .      100, 280 

Elastic  limit  per  sauare  inch  uf  oi iginal  section do 45. 000 

Elongation  per  inch  after  rupture inch. .        0. 1483 

EloDgtitioD  per  inch  auJer  strain  at  elastic  limit do 001683 

Keductioniu  diamotei  at  point  of  rupture .094 

HednctioD  in  area  alter  rupture,  per  centum  of  original  section 30. 6 

Position  of  rupture l".7fh>mneck 

Character  of  broken  surface granular,  with  dull,  spongy  center 

Elongation  of  inch  sections MO,  ".12,  ".14,  ".14,  ".i7*.  ",12 


TESTS   OF  IRON   AND   STEEL. 
No.  808. 
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Marks/*  ?•  I 

Diameter,  '^664. 

Sectional  area,  .25  sqaare  iach. 


Applied  loads. 


TqUL 


PoundM. 
250 
1,2S0 
2,500 
8,750 
6,000 
«.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
13.000 
13,250 
13,500 
13,750 
14,000 
14.250 
14.500 
14.750 
15.000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
10.50<) 
20,000 
20.600 
21.000 
21,500 
22.000 
22.600 
23,000 
23.500 
24.000 
24.500 
25.000 
25,120 
22,900 


Periiqiiare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
85.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,000 
52,000 
63,000 
64.000 
65,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92.000 
94,000 
96,000 
08,000 
100, 000 
100,480 


Elonsmtioo 
per  Inch. 


Inch, 
0. 

.000083 
.000183 
.000383 
.000550 
.OOOOftI 
.000850 
.  001017 
.001217 
.001233 
.001267 
.001317 
.001383 
.001417 
.001533 
.001600 
.001733 
.001883 
.002083 
.002233 
.002400 
.002600 
.002983 
. 003433 
.004200 
.0044f.O 
.005167 
.005750 
.006567 
.007683 


.010967 

.012700 

.014583 

.016383 

.018483 

.020533 

.022867 

.025033 

.027500 

.030200 

.033300 

.036667 

.040583 

.0433 

.0517 

.0600 

.0700 

.0917 

.1200 


SncoeMiye 
elonf^ation  I 
periuob.  I 


PermAnent 
sot. 


Inch. 
0. 

.000083 
.000100 
.000200 
.000167 
.000133 
.000167 
.000167 
.000200 
.000016 
.000034 
.000050 
.000066 
.000034 
.000116 
.000067 
.000133 
.000150 
.000200 
.000150 
.000167 
.000200 


.000450 

.000767 

.000250 

.000717 

.000583 

.000817 

.001116 

.001650 

.001634 

.001733 

.001883 

.001800 

.002100 

.002050 

.002134 

.002366 

.002467 

.002700 

.003100 

.003367 

.  003916 

.002717 

.0084 

.0083 

.0100 

.0217 

.0283 


Inch, 
0. 

—.000033 
^000033 
—.000038 
—.000033 
—.000033 
—.000033 
—.000033 
~s  000017 


.000033 


.000433 


.001600 


.004367 


Saccessive 
permaDent 


Inch. 
0. 

—.000033 
0. 
0. 
0. 
0. 
0. 
0. 
.000016 


.000050 


.000400 


.001167 


.002767 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rupture. 


General  summary. 


Tensile  strength  per  square  inch  of  orishial  section pounds..  100,480 

Elastic  limit  per  square  inch  of  original  section do  —    45, 000 

Blongation  per  inch  after  rupture inch..    0.1487 

Elongation  per  inch  under  strain  at  elastic  limit do 001417 

Eedaction  in  diameter  at  point  of  rupture do 094 

Bc-doGtion  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture 1".  9fh>mneck 

Character  of  broken  surface granular,  dull  spot  at  circumference 

SlongKtionofinchsecaona ".12,  ".30*,  ".16, ".  10, ".  09, ".  12 
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Marks,  »»«o 
Diameter,  ".564, 


TESTS   OF   IRON  AND  STEEL. 
No.  809. 


AppLed  loads. 


ToUL 


Per  sqaaru 
incb. 


per  mch     «lon^a»»Jo 


Permanent 
set. 


Soccessive 
permabent 


Remarks. 


Pound*. 

250 

1,250 

2,600 

8,750 

6,000 

6,250 

7,600 

8.740 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12.750 

13,000 

13,2:i0 

13,600 

18  750 

14.000 

14, 250 

14,500 

14,750 

15,000 

15.500 

16,000 

16,000 

17,000 

17,  ."WO 
18,000 

18.  i>00 
10,000 
10,600 
20,000 
20,500 
21.000 
21.500 
^2.000 

22.  500 
23,000 

23.  600 

24,  000 
24.500 

25,  000 
25,  rm 
20,000 
26,470 
24,000 


Poundi. 
1.000 
6,000 
10,000 
15,000 
20,000 
26,000 
80.000 
8J,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
49,000 
60.000 
51,000 
52.0»i0 
63.000 
64,000 
65,000 
66.000 
67,000 
58,000 
69.000 
60.000 
62.000 
64.000 
66,000 
6M,000 
70, 0()0 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84.000 
80,000 
88.000 
90.000 
02, 000 
94,0(K) 
06,000 
08.000 
100.000 
102.000 
101.000 
105,880 


Inch. 
0. 

.000150 
.000283 
.Oti0450 
.  00(>A17 
.  000783 
.000050 
.001117 
.001. '67 
.001283 
.001317 
.  001367 
.001417 
.001483 
.OOn.'iO 

.ooi:i&3 
001or,0 
.001683 
.001817 
.00.017 
.  002150 
O0J267 
. 002467 
.  0026-0 
.  00 {000 
.003267 
.00  600 
.0040->0 
.  004  VJ? 
.  00.->n67 

.  oor»9fr7 

. 008367 
.  009883 
.011333 
.  012833 
.014400 
.016033 
.0  7f<33 
.0»0K33 
.021^00 
.02J0OO 
.0.0300 
.  02»583 
.031  .'00 
.0.34417 
.  037067 
.011183 
.04r,500 

.or.  17 

.0-81 
.0^83 
.10J8 


Inch. 
0. 

.OOOliM) 
.000133 
.000167 
.000167 
.000106 
.00(1167 
.000167 
.000150 
.000016 
.000034 
.OQOi.'O 
.000050 
.000066 
.0000<i7 
.000033 
.000067 
.000033 
.000134 
.000^00 
.000133 
.000117 
.000  00 
.000183 
.0003.50 
.000267 
.  000.3.33 
.0004:^ 

.  ooo:.i7 

.001100 
.001.300 
.001400 
.OOl.-jlO 
.O0!4'.O 

.  ooi.-oo 

.OOl.'iO? 
.  001633 
.001800 
.00.000 
.001967 
.00.200 
.002300 
.  002383 
.002517 
.00;V217 
.  0032:>0 

.oor.16 

.001317 
.  0062 
.OOfiO 
.0100 
.0330 


Inch. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000017 


Inch 


Initial  load. 


.000017 
0. 
0. 
0. 
0. 


.000050 


.000033 


I 


.000200 


.000150 


!  ElasUc  limit 

I 


.000817 


.000617 


. 0OJ433 


.  001616 


Tensile  strength.  ' 
Loail  at  time  of  rupture. 


General  summary. 
Tensile  strenjCth  per  square  inch  of  original  section poonds. 


Elastic  limit  per  sonnre  inch  of  originul  section do 

Blonuation  per  inch  after  mpture 


105.880 
40,000 

.  .  inch...        0.1217 

Elongation  per  inch  nnder  ntrain  at  elastic  limit do 00168S 

Ile<1nntion  in  diameter  at  point  of  mptnre do .084 

Reduction  in  area  after ruptare,  peroentamof  original  section 27.6 

Position  of  mptnre  ''.  8  ftt>m  middle  of  st4*m 

Character  of  broken  surface.: grannlar.  dull  center 

.  "23* 


Elongation  of  inch  sections.. 


".09,  ".16.  ".23*, 'MO,  ".00,  ".07 


TESTS   OF   IRON  AND   STEEL. 
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No.  810. 

Marks/^V 

Diameter,  '^564. 

Sectional  area,  .25  sqaare'inch. 


Applied  loAda. 


TotaL 


Peri 


rsqaue 
inon. 


SUmgAtloii 
per  inch. 


SoeeeeriTe 
elonjpaion 
per  Inch. 


Permaoieiit 


SaooeetlTe 

permanent 

set. 


Renuurki. 


Potmdi. 

2S0 
1«2S0 
2,500 
3,750 
6,000 
0,250 
7,500 
8.750 
10,000 
10.250 
10,500 
10,750 
11.000 
11.250 
11.600 
11,750 
12,000 
12;250 
12,600 
12,750 
18,000 
13.250 
13,600 
13,750 
14,000 
14,260 
14,600 
14,750 
15.000 
15.600 
18.000 
18.500 
17.000 
17.600 
18,000 
18,600 
10.000 
19.500 
20.000 
20,600 
21.000 
21.600 
22,000 
22.500 
23,000 
23.500 
24,000 
24.600 
25.000 
25.390 
24,100 


PottfuU. 
1,000 
6.000 
10,000 
15.000 
20.000 
25,000 
80.000 
83.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48.000 
40.000 
60,000 
61.000 
52,000 
63.000 
64.000 
55.000 
58,000 
57,000 
68,000 
60,000 
80,000 
82,000 
84,000 
68,000 
8^.000 
70,000 
72,000 
74,000 
78.000 
78,000 
80.000 
82,000 
84,000 
88,000 
88,000 
90.000 
92,000 
04,000 
08,000 
08.000 
100,000 
101,560 


0. 

.000160 
.000300 
.000483 
.000883 
.000800 


.001117 

.001283 

.  001317 

.001350 

.001383 

.  001417 

.00U67 

.001533 

.001583 

.001700 

.001800 

.002017 

.002187 

•  002367 

.003600 

.002883 

. 003233 

.003700 

.  004033 

.004583 

.005133 

.005787 

.006987 

.008487 

.009987 

.011667 

.013333 

.015300 

.017167 

.019167 

.021200 

.023333 

.025687 

.028167 

.030833 

.034333 

.a30867 

.041167 

.0487 

.0517 

.05P3 

.0717 

.0967 


JimA. 
0. 

.000160 
.000160 
.0001H8 
.000160 
.000167 
.000167 
.000150 
.000168 
.000034 
.000033 
.000038 
.000034 
.000050 
.0000(58 
.000050 
.000117 
.000100 
. 000217 
.000150 
.000200 
.000233 
.000283 
.000^50 
. 000187 
.000333 
.000.^50 
.000550 
.000834 
.001200 
.O01.'>00 
.  OOl.'^  0 

.ooroo 

.001066 

.001087 

.001867 

.  002000 

.002033 

.002133 

.002334 

.002500 

.  002668 

. 003500 

.  002534 

.001300 

.005533 

.0050 

.0068 

.0134 

.0250 


0. 

.000017 
.000017 
.000033 
.000038 
.000038 
.000083 
.000033 
.000033 


0. 

.000017 
0. 

.000018 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


.000060 


.000017 


Elaatio  limit 


.000887 


.000317 


.001350 


.000988 


.002283 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  summary, 

TensOe  strength  per  square  inch  of  original  section pounds..    101,600 

Elaatio  limit  per  sqnare  inch  of  original  section do....      47.000 

Slongation  per  incn  after  mptnre  inch..      0.1200 

Xlongation  per  inehnnder  strain  at  elastic  limit do 001588 

Bednction  in  diameter  at  point  of  mptnre do 084 

Redaction  in  area  after  rapture,  per  centam  of  original  section 27. 6 

Poaltion  of  rapture l".7fh>m  neck 

Character  of  broken  surface granular ;  dull  spot  at  drcnmferenoe 

Slon^nofinchaeetiona ....f...  ".  16,  ". 27*.  «.  18.  ".  10, «. 08. ". 06 
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TESTS   OP  IRON   AND   STEEL. 


No.  897. 
Marks,  ",?^ 
Diameter,  ".5G4. 
Seciional  area,  .25  sqaare  inch. 


I 

Applied  lottda.        '  '  '  | 

Eloof»tioa  5KJ!2|irPennaiwnt!s;cceM 

«  I  TMrWh    ■  eI«ur»tion  I  ^  pennMient 

ToUL     P«r8<,nare     P«'t^<^l>.  ^    ^rineh.  ,       *«♦•  '^  set, 

locb.      I  ' 


Remarks. 


Poundt. 
250 
1,250 
2,500 
8,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13, 0(H) 
13,250 
13,600 
13,750 
14,000 
14.250 
14.500 
14.750 
15,000 
15,250 
15.500 
15. 7.')0 
16.000 
16,250 
16..<KK) 
10.730 
17.  too 
17.  2:K) 
17.  r)00 
18,000 
IR.SOO 
19,000 
19.500 
20,000 
20.500 
21,0  0 
21,  500 
22,000 
22,500 
23.000 
23.500 
24,000 
24,500 
25,000 
25.500 
26.000 
26.500 
27.000 
27.  POO 
2K.OO0 
^,5*0 
24,800 


Pounds. 

1,000 
5.000 
10,000 

l^ooo 

20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53.000 
54,000 
65,000 
66,000 
57,000 
68.000 
59.000 
60,000 
61.000 
62,000 
63.000 
64,  OO') 
65.000 
64.000 
67.000 
68,000 
69, 000 
70,000 
72, 000 
74,000 
78.000 
78.000 
80.000 
82.000 
81.000 
8fl.  O^'O 
88,000 
90.000 
92.000 
9».  0*10 

96,roo 

98.000 
100.000 
102,000 
104,000 
lOfi,  000 

loa,  c»oo 

110.000 
112.004) 
114. 000 


Inch. 
0. 

.000183 
.000317 
.000483 
.0006r»0 
.000817 
.000967 
.001117 
.001283 
.001433 
.001683 
.001717 
.001750 
.001767 
.001817 
.001831 
.001867 
.001900 
.001933 
.001907 


.002083 
.002200 
.002267 
.002400 
.002530 
.002817 
.003050 

.ooa'tss 

.003GOO 

.0043.70 

.005367 

.006783 

.  008283 

.009967 

.011?«7 

.0133 

.0150 

.0167 

.0183 

.0200 

.0217 

.0233 

.0267 

.0300 

.0333 

.0350 

.0383 

.0433 

.o:>oo 

.0567 
.0683 
.1000 


Inch.  Inch. 

0.      ,  0. 
.000133  I  0. 


Inch. 


.000184 

.000166 

.000167 

.000167 

.000150 

.000150 

.000166 

.000150 

.000?.'>0 

.000034 

.000033 

.000017 

.000050 

.000066 

.000034 

.000033 

.000033 

.000034 

.000066 

.000050 

.000117 

.000067 

.000133 

.000156 

.000267 

.000233 

.000283 

.000267 

.000750 

.001017 

.001416 

.001500 

.001684 

.001900 

.001433 

.0017 

.0017 

.0016 

.0017 

.0017 

.0016 

.0034 

.0033 

.0033 

.0017 

.0033 

.OO-W 

.00fi7 

.0067 

.0116 

.0317 


InitialloAd. 


0. 
0. 

0. 



0. 

.000083 
.000050 
.000060 

.000033 
.000017 
0. 

.000067 

.000017 

.000067 

0. 

.000400 

.000333 

.001883 

.001483 

:!.";.'.:::::". 



SlMtic  limit 


Tensile  strength. 
Load  at  time  of  niptare. 


General  summary. 

Specific  prarity 7.85S7 

Hardne^A ' !.,"".'.! *!'--!l! I.!.!"' I. ."'* ..  22.  02 

Tensile  strenRth  per  Aqnare  inch  of  orii; inal  section  . . . . ................ ...V.V.". .."..poinds  .      1 14, 000 

E1a.<(ticlituit  per  square  inch  of  orij^inal  section do  ...        61.000 

ElonfTS t ion  per  inch  aft4'r  raptnre inch..        0.1250 

Elonpition  per  inch  nnrler  strain  at  elastic  limit do 002083 

Keduction  in  diameter  at  point  of  ruptnre do....  .114 

Seduction  in  area  after  mptare,  per  centum  of  original  section 8&4 

Position  of  rapture 1".  55  from  neck 

Character  of  broken  surface icrannlar;  dnll,  sUky  center 

Slongationof  inch  sections ^,  , ".  12, ".  28*, ".  10, ".  08L  ".  09, ".  08 


TESTS   OP   IRON   AND   STEEL. 
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No.  898. 


Marks,  "?,«o 

Diameter,  ".664. 

SectioDal  area,  .25  aqnare  inch. 


AppUed  loads. 

Elongation 
per  inch. 

SaccesAive 

Saccesfiive 

ToUL 

Per  nqoaro 
inch. 

elongation 
per  inch. 

Permanent  permanent 

1 

Poundt. 
260 

1,250 
2.500 
3, 7.^0 
5,000 
8. 2'0 
7,500 
8. 750 
V\  000 
11.250 
12.500 
12,750 
13,000 
13. 250 
13.500 
13.750 
14,000 
14.250 
14,500 
14. 750 
15,000 
15. 2.>0 
15.500 
15,750 
1O.000 
18,250 
16.500 
10.750 
17.0U0 
17,250 
17.500 
18.000 
18.500 
19,000 
19.500 
20,000 
•.20,  .500 
21,000 
21,500 
22.000 
22.500 
23,000 
23.500 
24,  COO 
24.500 
25,000 
25,500 
28.000 
28,500 
27,000 
27,500 
28,000 
28.500 
29.000 
29, 420 
18,500 

Poundi. 
1.000 
5.000 
10.000 
15.000 
10,000 
25  000 
30,000 
35,000 
40,000 
4J>.000 
50,  OOU 
61,000 
62,000 

r3,ooo 

54.000 
65.000 
50,000 
57, 000 
58,000 
50,000 
60,000 
61, 000 
62,000 
6:i,  000 
64.000 
C5,u00 
66,000 
67.000 
68.000 
69.000 
70.000 
72,  OtO 
74.000 
76.000 
78,000 
80,000 
82,000 
81,000 
88.000 
88.000 
90.000 
92.000 
94.000 
96.000 
98.  OOO 
100.000 
102,  000 
104. 000 
106.000 
108,000 
110,000 
112,000 
114.000 
1 16.000 
117,  e8f» 



Ineh. 
0. 

.000133 
.000300 
.000467 
.000633 
.000^00 
.000967 
.001133 
.001283 
.001417 
.001017 
.001617 
.  001633 
.  001700 
.001750 
.OJ1707 
.001783 
.L0I817 
.001867 
.001900 
.001050 
.00108:1 
.  00203.1 
.00.083 
.  002133 
.  002200 
.002383 
.  002600 
.  002967 
.O032.i3 
.003800 
.004517 
.  00.533 
.006867 
.008133 
.  010200 
.011417 
.012750 
.  Oi4.>33 
.016083 
.017750 
.  010583 
.  021607 
.  023500 
.  025067 
.028000 
.  031500 
.  0 13333 
.036000 
. 040200 
.045300 
.0500 
.0550 
.0700 
.0967 

Inch. 

0. 

.000133 
.000107 
.000167 
.000106 
.000167 
. 00O167 
.000166 
.  000150 
. 000134 
.000200 

0. 

.000016 
.000067 
.000050 
.000017 
.000010 
.000034 
.000050 
.  000033 
.  00<  050 
. 000033 
.  000050 
.  000050 
.  00(.050 
. 000067 
.000183 
.  000217 
.  00U367 
. 000266 
.  000567 
.  000717 
.001016 
.  001334 
.001466 
.  001hfi7 
.  001217 
.  001333 
.001783 
.001550 
. 001667 
.001833 
. 002084 
.001833 
.  002167 
.  002333 
.  002500 
.002833 
.  002667 
.004200 
.  005100 
.0047 
.0050 
.0150 
.0287 

Inch, 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

0. 



.000087 

^000067 

.000117 

.000050 

"".' 001367'" 

'.001266*' 

Tensile  strenf^h. 
Load  at  time  of  raptora 

1 

1 

1 

1 

1 

General  summary, 

Twisllestronjrthpersquftre  inch  of  original  flection pounds..    117,680 

CloBtio  limit  per  saaare  inch  of  original  section do 05.000 

£loa$ration  per  inch  after  mplnro inch..      0.1133 

JSlongation  per  inch  under  strain  at  elastic  limit do 002200 

Redaction  indiamoterat  point  of  rapture do 094 

Redaction  in  area  after  rupture,  per  cantum  of  original  section 30.6 

Position  of  raptare    1".4  from  neck 

r hiiractor  of  broken  surface granular,  dull  silky  center 

Slongationof  inch  sections ".12.  ".23.*".11,  ".09, '"'.07,  ".06 


444 


Marks,  ^»??" 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


TESTS   OF   IROK  AND   STEEL. 
No.  899. 


AppUed  loads. 

Elonzation 
periDoh. 

SacceMive 
elonjsatton 
per  inch. 

Permanent 
set. 

SacocMlve 

permanent 

set 

1. 
Bemarka. 

Total. 

Peraqnare 
inch. 

Potmdt. 
250 
1.250 
2,600 
8,750 
6,000 
6,250 
7,600 
8,750 
10.000 
11.250 
12,600 
12,750 
18,000 
13,250 
13,500 
13.750 
14,000 
14,260 
14,500 
14,750 
15,000 
16,250 
15,500 
15,750 
16, 000 
16,250 
16. 500 
16,750 
17.000 
17, 250 
17,500 
18,000 
18,500 
19,000 
19. 500 
20,000 
20,500 
21,000 
21.  500 
22,000 
22.500 
23, 000 
23.500 
24,000 
24,500 
25.000 
25.500 
26.000 
26,500 
27,000 

Poundn. 
1,000 
6,000 
10,000 
15.000 
20.000 
26,000 
80.000 
35.000 
40,000 
45.000 
60.000 
51,000 
52,000 
53,000 
64.000 
.•iS.OOO 
66.000 
67.000 
68.  COO 
59,000 
60,000 
61.000 
62,000 
63,000 
64, 000 
65, 000 
66,000 
67,000 
68.000 
69,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80, 000 
82.  000 
84.000 
80, 000 
88, 0(10 
90.  000 
92,  000 
94, 000 
90,000 
98, 000 
100.000 
102.  000 
10».000 
106.  (»00 
108.000 

Inch, 
0. 

.000117 
.000283 
.000460 
.000617 
.000783 
.000033 
.001083 
.001250 
.001433 
.001600 
.001033 
.001667 
.001717 
.001767 
.001800 
.002033 
.  002233 
.002467 
. 002883 
.003533 
.003833 
.004183 
.  004500 
.  00.'i083 
.00-)583 
.006250 
.  007000 
.  0077:^0 
. 008367 
.  008907 
. 010333 
.011017 
.0i:J750 
.0156«>0 
.017583 
.  019250 
.021167 
.  02:51 67 
.  025200 
. 027583 
.  030000 
.03'J9I7 
. 03fi033 
.  030.' (10 
.  04^8:13 
.049667 
.0583 
.068:^ 
.083.3 

Inch. 
0. 

.000117 
.000166 
.000167 
.000167 
.000166 
.000150 
;000i60 
.000107 
.000183 
.000167 
.000033 
.000034 
.000050 

.oooa5o 

.000033 
.000233 
.000200 
.000234 
.000416 
.000650 
.000300 
. 000350 
. 000317 
. 000583 
.000500 
, 000607 
.  0007,'H) 
. 000750 
.000617 
.000600 
. 001366 
.001.584 
.001833 
.  001  a50 
.  001983 
.001667 
.001917 
.  002000 
.  002{»33 
.  0023S3 
.002417 
.002917 
.003116 
. 003467 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

ElAstio  limit 

.000067 

.000067 

.001450 

.001383 

1 

1 

I 

1 

1 

[ 

j 



1 

.  004333 

.  oo58:^ 
.  oo8r)33 
.0100 

.0150 



Tensile  streuKth. 

1 

General  sumnwry. 

Tensile atrenffth  peraqaare inch  of  orisinal  auction ponnda..     108.000 

Elastic  limit,  per  sqnare  inch  of  oripnal  section    ilo  ...      65,000 

Elonsration  per  inch  after  mptore inch..      0. 1117 

Elongation  per  inch  under  strain  at  elastic  limit do 0O18>K) 

Reduction  in  diameter  at  point  of  rnptnro do 104 

Reduction  in  area  after  rapture,  per  centum  of  ori^nal  seetion 33  5 

Position  of  raptare ".9  from  iwHk 

Character  of  broken  surface prannlor,  dull  silky  center 

Elongation  of  inoh  sections ".25*,  ".12,  ".00^  ".00,  "07  "  f& 


Jo  "iSZeet  ^i^ere^94fo^^rtJ^JSc/Ze^ 


y^rrnnere^J^o/^  j^yc 


y^n^^r^l 


JioZle  ct  J/oap  JiJt 


SEx36491 


i4 


tSZeet  ze^ere^tvotxTt^^^K^^e- 


y£^77zm0re^J^o/3  Jtyc 


JloZleet  Jfoop  J^Jt 


SEx3649l 
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TESTS   OP   IRON   AND   STEEL. 


No.  417. 
Temian  Test 


Marks  ou  bar,  *^?= 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


I 

I  Pounds. 

I  1.250 
2,500 
3.750 
5,000 
6.260 
7.500 
8,7:)0 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12,  500 
12,760 
13,000 
13.250 
13.500 
13,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
16,500 
15,750 
16,000 
16,250 
16,500 
16.750 
17,000 
17, 250 
17,600 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23.500 
24.000 
24,500 
25,000 
26,460 
23,000 


Per  MQM^ 
inco. 


Pounds, 

1,000 
5.0<0 
10.000 

l.'i  i-W 
L'i\    \H\^) 

'M\  OOO 

4a.  000 

4l.{»00 

47,  (Mio 
i»,  (HjO 
*(>,  <K)0 
W,  mm 
fit.  000 
5^.  yOO 

^'^,  mo 
H.oiio 

fift,  OFJI) 

57.  tW 
5«,CH'0 
SI  I  (wNt 
OU.OOO 
61,000 
62.000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
60,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
00,000 
02,000 
94,000 
96,000 
08,000 
100.000 
101, 840 


Elongation 
I>er  inch. 


Inch. 
0. 

.000133 
.0003<0 
.000483 
.000667 
.  OOOH(tU 
.000050 
.101117 
.  00lf67 
. 001283 
. 001333 
.  001367 
. 001400 
.001433 
.  0«»1467 
.001500 
.00I5;« 
.001567 
.001617 
.001650 
. 001700 
.001733 
.  001817 
.001933 
.002667 
.003083 
.003667 
.004333 
. 005200 
.005867 
.0U6800 
.  0  .7333 
.008117 
.00^967 
.000783 
.  0102'>0 
.011500 
.  012200 
.013333 
. 014850 
.016500 
.018467 
.020967 
.032833 
.025167 
.027750 
.030500 


.037000 

.041667 

.0483 

.0.')33 

.0617 

.0750 

.1133 


SaceeMive 
eloDfration 
per  inch. 


Inch. 

0. 

.000133 
.000167 
.000183 
.000164 
.000133 
.  0001.50 
.000167 
.000150 
.000016 
.000050 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.  010034 
.000050 
.000033 
.000030 
.000033 
.000084 
. 000116 
.  0(10734 
.000416 
.000584 
.000666 
.000867 
.000667 
.000033 
.000533 
.00u784 
.000850 
.000816 
.000467 
.  001250 
.000700 
.001133 
.001517 
.001650 
.001967 
.002500 
.001866 
.  002334 
.002588 
.002750 
.002833 
.003667 
.004667 
.006633 
.0050 
.0081 
.0133 
.0388 


Permanent 
set. 


Inch. 
0. 

0. 

0. 

0. 

.000033 
.000033 
.  000033 
.000033 
.000033 


.000050 


.000050         0. 


SneoeMire 

permanent 

set. 


Jneh. 


.000033 


.000017 


000167    I      .000117 


•I' 


.003150    I      .002983 


.006150 


.010650 


.003300 


.004200 


Bemarks. 


Initial  kMd. 


Elaatio  limit 


Micrometer  remored. 


Ultimate  strength. 
Load  at  time  ofraptare. 


Oeneral  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  101,810 

Elastic  lioiit  per  so aare  inch  of  original  section do —    63.000 

Elongation  per  incQ  after  rapture  inch..      0.1467 

Elongation  per  inch  under  strain  at  elastic  limit do 001738 

Bednotion  in  diameter  at  point  of  rupture do 114 

Redaction  in  area  after  rupture  per  centum  of  original  section 86.4 

Position  of  ruptare 1".  10  from  middle  of  stem 

Character  of  broken  surface flue,  granular,  60  per  cent ;  dull,  smoky  center,  40  per  cent 

BiongaUon  of  inch  sections MO.  ".11.  ".12.  ".20  (".25  fractured  section),  'MO 


TESTS   OF   IRON    AND    STEEL. 


447 


Marks  on  bar,  ^^^' 

Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inch. 


No.  418. 
Tension  Teat. 


AppUed  loads. 

R1  nn  mLt  ion 

Sacceraive 
elonisatiou 
per  Incb. 

Permanent 
set 

Saccesaiye 

ToiAL 

Inch. 

per  inch. 

permanent              Remarks, 
set 

Powidf. 
250 
1,250 
2,600 
3,750 
5,000 
6.250 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
12,000 
11,250 
11,500 
11.750 
12.000 
12,250 
12,500 
12,750 
13,0«jO 
13,250 
13,600 
13,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15,250 
16,500 
16.750 
16,000 
16,260 
16,500 
16,750 
17.000 
17.250 
17,600 
18,000 
18,600 
19,000 
19,600 
20,000 
20.600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,500 
25.000 
^^600 
25,800 
28,000 

Poundi. 
1,000 
5.000 
10,  (KM) 
15.000 
20.000 
25,000 
30, 000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45, 000 
46.000 
47,000 
48.000 
49.000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
66,000 
57,000 
68,000 
60,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66.000 
67.000 
68,000 
69,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
103.000 
103,200 

Inch, 
0. 

.000117 
.000300 
.000467 
.  01)0633 
.000800 
.000967 
.001117 
.  0012*»3 
. 001300 
.  001333 
.001367 
.001417 
.  0  )1467 
.0014H3 
.001517 
.00i:)50 
.  0015J'3 
.001633 
.001667 
.001717 

.  oonro 

.001800 

.  001833 

.001867 

.001967 

.  002783 

.003583 

.004467 

.004867 

.005667 

.006200 

.007167 

.007833 

.008667 

.009333 

.010167 

.011000 

.011967 

.013500 

.0153)3 

.017500 

.019367 

.021333 

.023833 

.020167 

.028867 

.032167 

.034667 

.038333 

.042833 

.048067 

.0583 

.0667 

.0867 

.1183 

Inch, 
0. 

.000117 
.000183 
.000167 
.000166 
.000167 
.  000167 
.000150 
.000166 
.000017 
.  000033 
. 000034 
. 000050 
. 000050 
.000016 
. 000034 
.  000033 
.000033 

.  oooor.o 

.000034 

.000050 

.  000033 

.  000050 

.  000033 

.  000034 

.000100 

.000S16 

.000800 

.000F84 

.000400 

.000800 

. 000538 

.000967 

.000666 

.000834 

.000666 

.  000834 

.000833 

.000967 

.0015.33 

.001833 

.002167 

.001867 

.001966 

.002500 

.  002334 

.002700 

.  003300 

.002500 

.003666 

.00<500 

.005834 

.009633 

.0084 

.0200 

.0316 

Inch, 
0. 
0. 
0. 

0. 

.000017 
.000017 
.000033 
.  000033 
.000050 

Inch, 
0. 

Initial  load. 
Elastic  limit 

Ultimate  strength. 
Load  at  time  of  ruptare. 



.000017 
0. 

000016 
0. 

.000017 

.000050 

0. 

.000050 

.6 

'".*  000067* 

*'.*oo66i7  ■ 

".002383" 

*.  002316 

".005417' 

■**.*663084"* 

"."609167"* 

".008766" 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    103,200 

JSlastio  limit  per  square  inch  of  original  section do 66,000 

Slongation  per  inch  after  ruptare    .*. inch..      0.1550 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    .001067 

Bednction  in  diameter  at  point  of  rupture do 124 

Bednctionin  area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  granular.  60  per  cent.;  dull,  smoky  center,  40  per  cent. 

Elongation  of  inch  sections 'MO,* 'Ml,  'M6,  ".14,  ".18  (".'24  fracturedsectiou) 
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No.  419. 


Tension  Test. 
Marks  on  bar,  "i^' 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


Appl  tod  loads. 


Trtttl. 


1  E!on^*lion 


Pounds. 

250 
1.2o0 
2,500 
3,750 
5,000 
0.250 
7,500 
8,750 
10.000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,7.10 
13,000 
13.250 
13,500 
13.750 
14.000 
14.250 
14,500 
14,750 
15, 000 
15, 250 
15,500 
n,750 
J6.000 
16,250 
16.5C0 
16, 7:0 
17,000 
17,250 
17.500 
18.000 
18.600 
19,000 
10,500 
20.000 
20.500 
21,000 
21.500 
2J,000 
22,  .500 
23.000 
23.500 
24.000 
24, 3J5 
22, 100 


Pounds. 
1.000 
5.000 
10. 0  0 
15,000 
2i»,000 
25,000 
30.000 
35,000 
40,000 
41.000 
42, 000 
43,000 
44.000 
45.000 
46,000 
47.000 
48,000 
49.000 
50.000 
61.000 
52.000 
53.000 
64,0U0 
55,000 
50.000 
57,000 
5&000 
59.000 
60,000 
61,0C0 
6*2,000 
63,000 
64,000 
65,000 
66,0C0 
67.000 
68,000 
69.000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
86,000 
88,000 
90.000 
92,000 
04,000 
90,000 
07,300 


Inch. 
0. 
.000117 
.0U0283 
.0-0450 
.000017 
.000783 
.0009:0 
.001117 
.00]2S3 
.001283 
.P0IW3 
.(K)1367 

.roi4i7 

.001450 

.  001517 

.001550 

.  0015^^3 

.001617 

.001733 

.002633 

.003150 

.003583 

.004250 

.001833 

.00.-817 

.006183 

.007167 

.007800 

.008700 

.000333 

.0I0J33 

.011000 

.011017 

.012833 

.013833 

.014500 

. 0155^3 

.016333 

.018000 

.010550 

.022200 

.024417 

.0266G7 

.029500 

.032417 

.03r,i33 

.040167 

.044333 

.050000 

.0600 

.OOM 

.08:0 

.1217 


eloiigat  ion  i 
per  iiii:li.  | 


Indi. 

0. 

.000117 
.000166 
.0001C7 
.000167 
.0001G6 
.000167 
.00U1G7 
.000166 

0. 

.000050 
.000034 
.000050 
.000033 
.000067 
.000033 
.000033 
.000034 
.000116 
.000900 
.OOOilT 
.000433 
.000C67 
.000583 
.000984 
.000JC6 
.000984 
.000633 
.000900 
.000633 
.001000 
.000667 
.000917 
.000910 
.001000 
.000667 
.001083 
.000750 
.001607 
.001550 
.  0026.^0 
.002217 
.00'22:)0 
.002833 
.002917 
.003716 
.004034 
.004166 
.00:)667 
.0100 
.0083 
.0167 
.0367 


PennaneDt 


SacoMsiTe 

permanent 

set. 


Inch, 


Inch. 
0.  0. 

0.  ' 

0.  t 

0.  

.000017  :      .000017 

.000017  I    0. 

.000017  I    0. 

.000017        0. 

.000017  i    0. 


.000033 


.000183 


.002917 


.006417 


.010217 


.015083 


.000016 


.000150 


.002734 


.00350« 


.003800 


.004666 


Initial  lotd. 


ElABtio  limit 


Micrometer  remored. 


Ultimate  strength. 
Load  at  time  of  rapture. 


General  nummary. 

'Specific  pravity 7. 

ILirdneM   20. 


Ten«iIo  ^trcnsth.  per  square  inch  of  orif;inal  section pounds.. 

El.istio  limit,  per  squdn^  inch  of  original  section  do.... 

rinniation  per  inch  after  rupture  ...  inch.. 

Elo'i«iatlon  per  inch  under  strain  nt  elastic  limit do.... 

Reilnrtion  in  diameter  at  point  of  luptiire    do..-. 

Ke;hirtion  In  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture 1".50  fh>m  middle  of  stem 

Character  of  broken  surface    Ikie  granular,  50  per  cent;  dull.  smoWy  center,  80  oer  cent. 

Elongation  of  inch  sections '.09,  ".11,  ".14  (".34  fractured  section).  M4,  ".10 


03 

97.300 

49.000 

0.1&33 

.001617 

.124 

89.2 
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Marks  on  bar,  ^^^ 

Diameter,  '^564. 

SectioDal  area,  .25  sqaare  inch. 


Applied  loads. 

per  inch. 

SuooeesiTe 

elongation 

per  inch. 

PermanenI 
Bet. 

SaoeeaaiTe 

permanent 

set. 

Bemarka. 

Total 

Per  aqiiare 
•    inch. 

Pounda. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
81 750 
10.000 
10,250 
10,500 
10,750 
11.000 
11,250 
11.500 
ll,7c0 
12,000 
12,250 
12,500 
'12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,600 
14,750 
15.000 
15^250 
15,500 
15,750 
16.000 
16,250 
16,500 
16.750 
17,000 
17.250 
17.600 
18,000 
18,600 
19.000 
19.500 
20,000 
20,600 
21,000 
21,500 
22.000 
22,600 
23,000 
23,500 
23,000 
21,800 

Pound*. 

,      1,000 
6.000 
10,000 
15.000 
20.000 
25,000 
80.000 
35,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52,000 
63,000 
64,000 
55,000 
66,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65  000 
66,000 
67.000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,840 

Inch, 

0. 

.000083 
.000250 
.000417 
.000567 
.000717 
.000867 
.001050 
.001217 
.001250 
.001300 
.001317 
.001367 
.001400 
.001483 
.001533 
.002750 
.003500 
.004183 

.  .004538 
.005333 
.006000 
.006667 
.007217 
.008200 
.006583 
.00M67 
.010250 
.011167 
.011683 
.012667 
.013333 
.014417 
.015)00 
.016300 
.017167 
.018333 
.019200 
.020500 
.022800 
.025000 
.027833 
.030250 
.033.333 
.036667 
.040667 
.047833 
.061167 
.058333 
.0633 
.0833 
.1167 

Inch. 
0. 

.000083 
.000167 
.000167 
.000150 
.000150 
.000150 
.000183 
.000167 
.000033 
.000050 
.000017 
.000050 
.000083 
.000083 
.C00050 
.002217 
.000750 
.000683 
.000350 
.000800 
.000667 
.000667 
.000550 
.000083 
.000383 
.000884 
.O0OV83 
.000917 
.000516 
.000084 
.000666 
.00»84 
.000083 
.  001000 
.000867 
.0011G6 
.000867 
.001300 
.002300 
.0022U0 
.002833 
.002417 
.003083 
.003834 
.004000 
.006666 
.003834 
.007166 
.004967 
.0200 
.0334 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inoh. 
0. 

Initial  load. 
Slastio  limit 

Micrometer  removed. 

mtimate  strensth. 
Load  at  timeof  ruptare. 

.000017 

.000017 

. 002417 

.002400 

.005200 

.002783 

.008760 

.006560 

.012633 

.008883 

.017517 

.004884 

Oemral  tummary. 


96,840 

47,000 

0.1638 

.001638 

.114 


Tensile  atrength  per  i^oara  inch  of  original  section ponnda. 

BiiMClo  limit  per  aooare  inch  of  original  section do... 

Sl0B»8;stion  per  inch  alter  rapture inch. 

Kooipition  per  inch  nnder  atrain  at  elastic  limit do... 

Badaetlon  in  diameter  at  point  of  mptare do — 

Bednctlon  in  area  after  rapture,  per  oentnm  of  original  section 8&4 

Poflttlon  of  rnpinie ".  80  fitMn  middle  of  stem 

Cbair»eter  «f  hrohan  sorface dull,  smoky,  interspersed  with  fine  granular  metal 

jsaoDflirtiooof  inch  aeotiona ».  10,  ".12,  M4  ('^88  fraetaied  seoBon),  ".18,  ".11 

S.  Ex.  36 29 
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TESTS  OF  IRON  AND   STEEL. 

No.  421. 
TeimanTesL 


Marks  on  bar,    t 

Diameter,  "ML 

Sectional  area,  J25  square  inch. 


AppUed 


ToteL 


Persqnan 


erMQi 
inoa. 


per 


SneoeMhre 
ismtion 
inch. 


peri 


PermMMnt 


SoiOOMsive 
pennanent 


Remarkn. 


Pou$tdM. 
230 
1,250 
2,500 
8,750 
S.0O0 
0.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,600 
14.750 
15,000 
15.250 
16.600 
16,750 
16,000 
10,250 
10,600 
H750 
17.000 
17,250 
17,500 
18,000 
18,600 
10.000 
10,500 
20.000 
20,500 
21,000 
u  21, 600 
•22,000 
22.600 
23,000 
23.600 
24,000 
24,200 
22,200 


. 


PoundM. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40.000 
41.000 
42.000 
43.000 
44.000 
45.000 
40,000 
47.000 
48,000 
49.000 
50.000 
51,000 
52,000 
63.000 
64.000 
65.000 
66,000 
67,000 
68.000 
69.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66.000 
67,000 
68.000 
60,000 
70.000 
72.000 
74  000 
76^000 
78.000 
80.000 
82.000 
84.000 
86,000 
88.000 
90,000 
02,000 
94.000 
96,000 
07,040 


0. 
.000063 

.000250 
.000417 
.000367 
.000717 
.000900 
.001067 
,001233 
.001267 
.001317 
.001350 
.001383 
.  001417 
.001483 
.001517 
.001600 
.002967 
.003750 
.004133 
.004667 
.005100 
.005850 
.006583 
.007300 
.007917 
.008667 


.010333 

.011000 

.012000 

.012667 

.013667 

.014333 

.016388 

.016083 

.017383 

.018383 

.019417 

.021038 

.023833 

.026167 

.028500 

.030300 

.033000 

.038667 

.042683 

.047338 

.053338 

.0638 

.0750 

.0967 

.1817 


Inch. 
0. 
.000083 

.000167 
.000167 
.000150 
.000150 
.000183 
.000167 
.000166 
.000034 
.000050 
.000033 
.000033 
.000034 
.000066 
.000034 
.000083 
.001367 
.000783 
.000383 
.000534 
.000433 
.000750 
.000733 
.000717 
.000617 
.000750 
.000666 
.001000 
.000667 
.001000 
.000667 
.001000 
.000666 
.001000 
.000750 
.001250 
.001000 
.001084 
.001616 
.002800 
.002334 
.002333 
.001800 
.004700 


.004166 

.004500 

.006000 

.009967 

.0117 

.0217 

.0350 


0. 
0. 

a 

0. 
0. 
0. 
C. 
0. 
.000017 


Inch, 


IhlthaicMd. 


.000017 


.000038 


.000016 


.001067 


.001934 


.004633 


.011688 


.016500 


Elastic  limtt. 


UltiniAto 

Load  At  time  of  niptara. 


General  tummarg. 


Tensile  strength  per  square  inch  V>f  original  section •—     . 

filaatio  limit  per  sqaare  inch  of  original  section do.. 

Elongation  per  Incn  after  mptare , inch 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Bednction  in  diameter  at  point  of  mptore do.. 

Rednction  in  area  after  mptare,  per  oentom  of  original  section ^ 

Position  of  mptnre ".46  from  middle  of  stem 

Character  of  broken  surface fine  granular.  40  per  cent.;  dull  smoky  center,  60  per  cent. 

Elongation  of  inch  sections ".09,  'U3,  ".17  (".34  fractured  section),  ^.18.  «».U 


07,040 
48^000 
0.178S 
001000 
.134 
89LS 


TESTS  OF  IROK  AND   STEEL. 
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TESTS  OF  ISOK  Am)  STEELi 
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TI8TS  OW  IBON  ASD  BTBBIi.  453 

5.— 10"  0A6TIB0H  WISB-WOinn)  BIFLE. 

[Cast-iron  ap«oimeiia  from  breeoh  and  muscle  xlngs  of  body,  and  steel  specimens  from  alsrre.1 

BBEECH'RINQ  OF  CAST-JBON  BODY  FOB  10"  CAST-IRON  WIBE-WOUND 

BIFLE. 

Nos.  8  and  11  were  tested  by  compression,  and  afterwards  cat  in  two 
and  tested  by  tension. 

The  tension  specimens  are  marked  with  the  same  numbers  as  the 
compression  specimen  from  which  they  were  taken,  with  the  letters  a 
and  b  affixed. 

No.  364. 

Oomfremon  TesU. 

Marks  on  bar,  8. 
Diameter,  rM29. 
Sectional  area,  1"  sqaare  inch. 
Length,  12''. 

Ultimate  strength,  56,690  pounds  per  square  inch. 
Failed  by  triple  flexure.    Fractures  started  on  tension  side.    Middle 
deflection  reached  ''.43. 

No.  366. 

Marks  on  bar,  11. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Length,  11".66. 

Ultimate  strength,  60,710  pounds  per  sqaare  inch. 
Failed  by  triple  flexure.    Fracture  developed  on  the  tension  side  when 
the  middle  deflection  reached  ".38. 
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Marks,  8  a 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  inch. 


TESTS  OF   IRON  AND   STEEL. 

No.  811. 

Tension  Tests. 


"pssr 

SnooMsiYd 
pcrlneh. 

Pennasfint 

Mt 

SnooeMlTe 
pemiMient 

Mt 

BMDArka. 

TotaL 

Persqiure 
lodi. 

PoundM, 
250 
600 
750 
1,000 
1,250 
1,600 
1,750 
2,000 
2,250 
2,600 
2.750 
8.000 
8.250 
8,600 
8,750 
4,000 
4,250 
4,500 
4,760 
6,000 
^250 
6.500 
^760 

Sooo 

0,250 
7,786 

•  Powutf. 

1,000 

2,000 

8,000 

4,000 

6.000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

UOOO 

18,000 

14,000 

UOOO 

10,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

80,940 

Inch. 

0. 

0. 

.000100 
.000160 
.000200 
.000250 
.000250 
.000400 
.000450 
.000500  ^ 
.000550 
.000650 
.000700 
.000900 
.001050 
.001200 
.001450 
.001700 
.001950 
.002150 
.002500 
.002050 
:003250 
.003650 
.004000 

0. 

Inek, 
0. 

Inch, 
0. 

Initial  loftd. 
Teoaile  ttnsngth. 

.000100 
.000060 
.000050 
.000050 
0. 

.000160 
.000050 
.000050 
.000030 
.000100 
.000050 
.000300 
.000160 
.000160 
.000250 
.000250 
.000260 
.000200 
.000350 
.000460 
.000300 
.000400 
.000360 

0. 

0. 

.000860 

.000860 

. 

.001160 

.000800 

.O0S5OO 

.001850 

General  nffiimary. 

Tenaile  strength  per  aqnaieSneh  of  original  aeetlon it ponnda..    80,040 

Poaitionofraptore ^.8fttfflinilddleofBteA 

CharaoterofDrokonanilkoe gxannlar 


TESTS   OF  IRON   AND   STEEL. 
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Ko.  812. 
Harks,  8  b 
Diameter,  ^'.564. 
Beotional  area,  .25  square  inch. 


Blongfttlon 
permoh. 

SnooeasiTe 
elotimtion 
per  bich. 

Mt. 

SnooeasiTe 

permAnent 

set. 

RemarVt. 

TotaL 

PtfsooMe 

JVWKlf. 

260 
600 

760 
1,000 
1,250 
1,600 
1,760 
2,000 
2.260 
2,600 
2^760 
8.000 
8,250 
8,600 
8,760 
4,000 
4,260 
4,600 
4,760 
6,000 
6,250 
^600 
6,760 
6,000 
6,260 
8,865 

PoiNMto. 

1,000 
2,000 
8,000 
4,000 
6,000 

Sooo 

7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18.000 
14,000 
16,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
83,460 

Inch, 
0. 

.000100 
.000160 
.000250 
.000300 
.000350 
.000400 
.000450 
.000500 
.000560 
.000600 
.000650 
.000760 
.000850 
.000050 
!  001050 
.001250 
.001450 
.001600 
.002000 
.002150 
.002500 
.002750 
.003260 
.003600 

Inch. 

0. 

.000100 
.000050 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000100 
.000100 
.000;>00 
.000200 
.000150 
.000400 
.000150 
.000850 
.000250 
.000500 
.000360 

Jnek. 
0. 

Inch. 
0. 

Initial  k»d. 
Teoaile  atTength. 

.000050 

.000050 

000060 

0. 

0OO3OO 

.000260 



.000950 

.000660 



.ooiioo 

.001800 

General  iumnu^rym 

TenaOe  stranfcth  per  aqnare  inoh  of  orijEixial  aeotlon pofmda..    88,460 

Poaiyon  of  rapture at  middle  of  stem 

Chtfaoter  of  broken  amfMe grannlar 
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T£8TS  OT  IRON  AND  STEEL. 
Ko.  813. 


Marks,  11  a 

Diameter,  '^564. 

Sectional  area,*  .25  sqaare  inch. 


Elongation 
pertaich. 

Sooceaalve 

elongation 

per  Inoh.  ^ 

Pennanent 
aet. 

Sncceulve 

pennanent 

aet 

Bemarka. 

Total 

PeraqoAre 

iDOh. 

Pounds. 
250 
600 
750 
1,000 
1,250 
1,600 
1,760 
2,000 
2.250 
2,600 
2,760 
8,000 
8.250 
8,600 
8,760 
4.000 
4,250 
4,600 
4,750 
6,000 
6,240 

Pounds. 

1.000 

2,000 

8,000 

4.000 

6,000 

6.000 

7,000 

8.000 

0,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

10,000 

20,000 

20,000 

Inch. 

0. 

.000060 
.000150 
.000200 
.000250 
.000300 
.000360 
.000400 
.000450 
.000550 
.000650 
.000850 
.001000 
.001200 
.001550 
.001900 

.002700 
.003100 
.008850 

Inch. 
0. 

.000050 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000060 
.000100 
.OOUIOO 
.000200 
.000150 
.000200 
.000350 
.000350 
.000300 
.000500 
.000400 
.000750 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

- 
TenaUe  strength. 

0. 

.000060 

.000050 

.000700 

.000650 

"V602656" 

"Vooisso" 

General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..    20,060 

Position  of  roptare ".2  from  neck 

Ghuacter  of  broken  sotfiBoe granular 


TESTS  OF  IBON  AND   STEEL. 
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.      TSo.  814. 
Marks,  11  b 
Diameter,  "Mi. 
Sectional  area,  .26  square  inch. 


Applied  iMds. 

permoli. 

SaooMdve 
elongation 
perlnoli. 

Pennanant 
■et. 

SnoceMlre 

permanent 

■et. 

Bemarka. 

Total 

Persoiwre 

Pintndi. 
250 
600 

750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
8.000 
8,250 
8.600 
8.750 
4,000 
4,250 
4.600 
4,750 
6^000 
6.250 
6.600 
6.750. 
6.000 
7.880 

Pmtndi, 
1,000 
2,000 
8.000 
4,000 
6^000 
6.000 
7.000 
8,000 
0.000 
10,000 
11,000 
12.000 
18,000 
14,000 
16,000 
l&OOO 
17.000 
18.000 
10.000 
20,000 
21,000 
22.000 
23,000 
24.000 
29,620 

Jnek. 
0. 

!  000100 
.000150 
.000200 
.000250 
•000800 
.000100 
.000450 
.000650 
■000000 
.000750 
.000860 
.001050 
.001250 
.001500 
.001000 
.001800 
.002050 
.002300 
.002600 
.002950 
.003200 
.003750 

Inch. 
0. 
.000060 

.000060 

!000050 
.000060 

.000050 
.000100 
.000050 
.000100 
•  000050 
.000150 
.000100 
.000200 
.000200 
.000250 
.000100 
.000200 
.000250 
.000250 
.000300 
.000350 
.000250 
.000550 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 
Tenaileatrenffth. 

•  000000 

.000000 

.000050 

.000050 

.000850 

.000300 

.. 

.OOUOO 

.000750 

.002300 

•001200 

General  Bumtnary, 

Tenaileetrength  per  square  inch  of  original  section poonds..    89,620 

Position  of  mptnie « ''.4fromneok 

Character  of  broken  aarfisoe granular 


_70 "  Ccay^  yr^oh,    'U/iT'e --wotxn^  J^'/^le^ 


jyttx-ziSi  Zg-  J€?V«^ 


SEx  38491 


TESTS  OF  IRON  AND   STEEL. 
No.  424. 
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Tension  Test. 


Marks  on  bar,  mb 

Diameter,  rU29. 

Sectional  area,  1  square  inch. 


"i^^r 

Saooessive 
elontffttion 
perlnoh. 

PermMieiit 

Mt. 

Snooaulre 
set. 

Bemarkt. 

TotAl. 

Pertqiuffe 

PbMwdt. 

PottfMlt. 

IndL 

Jnek, 

Inch. 

Ineh. 

600 

500 

Ol 

0. 

0. 

0. 

Initial  loAd. 

1.000 
S,000 
8»000 
4.000 
6^000 

1.000 
2,000 
8,000 
4.000 
6,000 

000010 

•  000010 

0. 

.000050 

.000040 

0. 

.000110 

.000060 

I 

000165 

000055 

.000210 

.000045 

0. 

0,000 

6,000 

.000265 

.000035 

.000005 

.000006 

7,000 

7.000 

.000326 

.000060 

.000010 

.000005 

8,000 

8,000 

.000385 

.000060 

.ooo(n5 

•000005 

0.000 

0.000 

.000U5 

.000060 

.000025 

.000010 

10,000 

10.000 

.000500 

.000055 

.000030 

•  000005 

11,000 

11.000 

.000560 

.000060 

.000040 

.000016 

1Z,000 

12,000 

.000640 

.000080 

.000055 

•000015 

• 

13,000 

18,000 

.000690 

.000050 

.000065 

.000010 

14,000 

14.000 

.000760 

.000070 

.000080 

.000010 

15,000 

16.000 

.000850 

.000090 

.000095 

.000016 

10,000 

16.000 

.000935 

.000085 

.000115 

.000020 

17,000 

17,000 

.001005 

.000070 

.000145 

.000030 

18.000 

18,000 

.001100 

.000095 

'    .000155 

OOOOIO 

19,000 

19.000 

.001200 

.000100 

.000195 

.000040 

20,000 

20,000 

.001305 

.000105 

.000235 

.000040 

21.000 

21,000 

.001410 

.000105 

.000265 

.000030 

22,000 

22.000 

.001550 

.000140 

.000340 

.000075 

23,000 

28,000 

.001690 

.000140 

.000395 

.000056 

24.000 

24.000 

.001845 

.000155 

.000485 

.000090 

2S,000 

25,000 

.002025 

.000180 

.000585 

.000100 

20.000 

26.000 

.002250 

•000226 

.000710 

.000125 

20^090 

20,000 

TntinftteitraiictlL 

I 

General  eummary. 

Speolflo  gTBTity 7.2668 

HftrdneM .17.26 

Tenaile  strength  per  aqture inch  of  oriffinal  section pounds..  26,990 

ElMtlo  Jimitpersqnareinchof  orlginafsectlon not  well  defined 

Position  of  mptare 6".70  from  neok 

ChniMter  of  broken  sarfMO eoarse  grsnnlar,  mottled 
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TESTS  OF  IBOK  AND  STfiBL. 
Ko.  414. 


10 


Oan^ei9i4m  Test. 


Marks  on  bar,  mb 

Length,  12''. 

Diameter,  rM29. 

Sectional  area.,  1  square  inch. 


Compres- 

sioa  per 

inch. 

SaooeniTe 

eompree- 

ftion  per 

inch. 

PenoMient 
sot. 

SooceMiTe 
Bet. 

Bamarks. 

ToteL 

Per  square 
inch. 

PMOMlf. 

PmtmdM. 

irtdL 

Inch. 

Inch. 

Inek. 

1,000 

1,000 

0. 

0. 

0. 

0. 

InitiftllMid. 

2.000 

a;  000 

.000070 

.000070 

0. 

8^000 

8,000 

.000120 

.000050 

.000010 

""."ooooio" 

4,000 

4.000 

.000170 

.000050 

.000010 

a 

6,000 

«5,000 

.000220 

.000050 

.000020 

.000010 

COOO 

6,000 

^   .000270 

.000050 

.000080 

.000010 

7,000 

7.000 

.000820 

.000050 

.000040 

.000010 

8,000 

8.000 

.000380 

.000060 

.000050 

.000010 

0,0M 

0.000 

.000430 

.000050 

.000050 

0. 

10.000 

10,000 

.000490 

.000060 

.000060 

.000010 

11,000 

11,000 

.000550 

.000060 

.000060 

0. 

12.000" 

12,000 

.000620 

.000070 

.000070 

.000010 

13,000 

13,000 

.000670 

.000050 

.000U70 

0. 

14,000 

14,000 

.000720 

.000050 

.000080 

.000010 

15,000 

15,0(H> 

.000770 

.000050 

.000080 

0. 

10,000 

16,000 

.000840 

.000070 

.000090 

.000010 

17.000 

17,000 

.000900 

.000060 

.000090 

0. 

18.000 

18.000 

.000970 

.000070 

.000100 

.000010 

19,000 

19,000 

.001020 

.OOOOdO 

.000100 

0. 

20,000 

20,000 

.001090 

.000070 

.000110 

.000010 

21,000 

21,000 

.  001170 

.000080 

.000110 

0. 

22.000 

22,000 

.  0012J0 

.0«XM)50 

.00U130 

.000020 

23.000 

23,000 

.  001-280 

.000060 

.000150 

.000020 

24.000 

24.000 

.  0)1370 

.000090 

.OOOIGO 

.000010 

25.000 

25,000 

.001450 

.000080 

.000170 

.000010 

26.000 

26,000 

.001510 

.000060 

.000190 

.000020 

27.000 

27,000 

.00I5W) 

.000U70 

.  000220 

.000030 

28,000 

28.000 

. 001670 

.000090 

.000260 

.000040 

20,000 

29,000 

.001760 

.000090 

. 000280 

.000020 

80,000 

80.000 

.001850 

.000090 

.000310 

.000030 

81,000 

81.000 

.001940 

.000090 

.000360 

.000050 

82,000 

82.000 

.002060 

.000120 

.000400 

.000040 

83.000 

83,000 

.002170 

.  000110 

.000470 

,000070 

84.000 

84.000 

.002280 

.000110 

.  000520 

.000050 

85.000 

85,000 

.002410 

.000130 

.000610 

.000090 

80.  GOO 

86,000 

.002560 

.000150 

.000690 

.000080 

87.000 

87,000 

.002780 

.000170 

.000820 

.000130 

Perceptible  deflecUoB. 

88.000 

88.000 

.002910 

.000180 

.000920 

.000100 

80.000 

89,000 

.003070 

.000160 

.001070 

.000150 

40.000 

40,000 

.003320 

.000250 

.001230 

.000160 

66,150 

Ultimate  strength. 



General  eummary. 

Ultimate  strength  per  aqiiare  inch  of  original  section ponnds..      eSflSO' 

" T  of  failure triple  flexure 


Jo"  CoftT^yhart  ii^c7*e>'U^ezrtdtJ^/^(ie 


tSgce-re    GctKT^zn^  (tSfe^t) 


t 

1 

• 

V 
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TESTS   OF  IBON  AND   STEEL. 

No.  413. 

Temion  Test. 
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Marks  on  bar,  ^^f» 

Diameter,  '^564. 

Sectional  area,  .25  sqnare  inch. 


Applied  iMds. 

Elonntioo 
perinoli. 

SaooeMtre 
eloneation 
per  inch. 

PermaiMnt 
set. 

Saooeeadye 
aet 

Bemarkt. 

Totil 

Per  aqaare 
inoh. 

Pwndt. 
250 
1,260 
2,600 
8,760 
6,000 
0.250 
7,800 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
16,000 
15.250 
15.500 
15.750 
18.000 
18.250 
18,500 
10,750 
17,000 
17.250 
17,500 
18,000 
18.600 
19.000 
19,500 
20.000 
20.600 
21,000 
21^600 
22^000 
29,500 
28,000 
28.600 

24.000 

21,600 

PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
2^000 
80,000 
85,000 
40.000 
41.000* 
42.000 
43,000 
44,000 
45.000 
48,000 
47,000 
48,000 
49.000 
60.000 
51.000 
52,000 
53.000 
64,000 
66,000 
58,000 
57,000 
58.000 
59,000 
80.000 
81.000 
82.000 
83.000 
84,000 
85,000 
88,000 
87,000 
88,000 
89,000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82.000 
84,000 
88.000 

'  88,000 
90,000 
92.000 
91,000 

08,000 

Inek. 
0. 

.000100 
.000300 
000433 
!000«88 
.000787 
.000987 
.001087 
.001287 
.001300 
.001333 
.001333 
.001387 
.001400 
.001433 
.001487 
.001500 
.001500 
.001833 
.001867 
.001733 
.001787 
.001900 
.002333 
.004100 
.003067 
.000000 
.007087 
.008438 
.009233 
.009833 
.010433 
.011833 
.012900 
.013433 
.014267 
.015887 
.018787 
.018087 
.020100 
.022733 
.025500 
.028333 
.031887 
.035000^ 

.043187 
.049000 
.056000 
.084338 
.077887 

C   .1187 

)   .1433 

Inch. 

0. 

.000100 
.000200 
.000133 
.C00200 
.000134 
.000200 
.000100 
.000200 
.000033 
000033 

0. 

.000034 
.000033 
.000033 
.000034 
.000033 

0.    . 
.000138 
.000034 
.000068 
.000034 
.000183 
.000488 
.001787 
.000987 
.000933 
.001067 
.001380 
.000800 
.000800 
.000600 
.001200 
.001267 
.000538 
.000834 
.001400 
.001100 
.001800 
.002033 
.002838 
.002787 

.003334 
.003338 
.004000 
.004187 
.005833 
.007000 
.008333 
.013334 
.030038 
.0268 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000038 
.000088 

Inch. 
0. 

Initial  load. 
Blaatle  limit 

Micrometer  remored. 
1  Ultimata  strength. 
Load  at  time  of  mptnre. 

.000038 

0. 

.000100 

.000087 

.000738 

.060888 

.008887 

.006884 

.010488 

.004088 

.016688 

.006100 



•^pectftc  gravity . 
Hardi 


General  eummary. 


SardneM.. 


7.8365 
20.14 


Tensile  strength  per  sqnare  inch  of  original  section pounds..       98,000 

Blaatio  limit  per  saaaro  inch  of  original  section do 63,000 

Bloi^tion  per  inon  aftor  mptnre inch..       0.1933 

Bl(ing»tion  per  inch  under  strain  of  elastic  limit •••••do 001787 

Rednotton  in  diameter  at  point  of  mptnre do....  .114 

Bfldoction  In  area  after  mptnre,  per  centum  of  original  aeotion 88.4 

Poaltion  of  mptnre ''.40  from  middle  of  stem 

Character  of  broken  aar&ce,  fine  granular  40  per  cent  i  dull  silky  80  per  cent  line  sniliMe  oraoks 

along  the  stem. 
ElongaaonofinohseotionB M8  (".85  fraotnrvd  ■ootton ),  ".20 
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TESTS   OF   IRON  AND   STEEL. 


No.  414. 
Tension  Test 


Marks  on  bar,  ^^^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


Pounds, 
250 
1,230 
2,  SCO 
3.750 
5,000 
6,250 
7.500 
8,750 
10.000 
10.250 
10.500 
10,760 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12.500 
12,750 
13.000 
13.250 
18,600 
18,750 
14,000 
14.250 
14,600 
14,750 
15,000 
15.250 
15,500 
15,750 
10.000 
18,250 
18.500 
18,750 
17,000 
17,250 
17,500 
18,000 
18,600 
10.000 
10.600 
20,000 
20,600 
21,000 
21.500 
22.000 
22.500 
23.000 
23,500 
24,000 
24,500 
24,820 


Penmnare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
48,000 
47,000 
48.000 
49,000 
50.000 
51.000 
52,000 
53,000 
64,000 
55.000 
68,000 
57.000 
58,000 
50.000 
80,000 
81.000 
82.000 
83.000 
84,000 
85.000 
88,000 
87.000 
88.000 
80.000 
70.000 
72,000 
74,000 
78,000 
78.000 
80.000 
82,000 
84.000 
88,000 
88.000 
90.000 
02,000 
94.000 
90,000 
98.000 
98;  480 


Eloogation 
per  inch. 


Inch. 
0. 

.000067 
.000200 
.000333 
.000467 
.000d67 
.000800 
.000933 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001307 
.001400 
.001433 
.001400 
.001438 
.001467 
.001500 
.001667 
.001733 
.002100 
.002633 
.003400 
.005100 
.003833 


.007267 
.008438 


.010467 
.011100 
.012300 
.013267 
.014487 
.016387 
.019433 
.020938 
.023167 
.02:>867 
.028167 
.031667 
.  085267 


.044000 
.049338 
.057333 
.065500 


Snooeaaire 
elongation 
per  Inch. 


0. 

.000067 
.000133 
.000133 
.000134 
.000-00 
.000133 
.000133 
.000167 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.0(10067 
.000033 
.000034 
.0OUO33 
.000067 
.000168 
.000367 
.000583 
.000767 
.001700 
.000538 
.0^0700 
.000034 
.001108 
.001067 
.000967 
.000633 
.001200 
.000967 
.001200 
.001900 
.003060 
.001500 
.002234 
.002500 
.00i500 
.003500 
.003000 
.004068 
.004667 
.005333 
.008000 
.008167 
.017833 


Pennanent 


Ineh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


.003000 


.007100 


.011983 


Snooeaatve 

permanent 

set. 


Inch. 


.002967 


Bemaika. 


Initialled. 


Elaatio  limit 


.004100 


.004888 


Ultimate  strength. 


Broke  suddenly  nnder  the  maximnm  load. 


4  General  aumtnarg. 

Tensile  strength  per  square  inch  of  nriffinal  section ponnda..    96,480 

Slasticlimit  per  aqoare inch  of  original  section do 65^000 

Blongatfon  per  inon  after  mptnre.. inch..    OiCOSa 

Blongation  per  inch  under  strain  at  elastic  limit do 00156T 

Bednction  in  diameter  at  point  of  raptare do 034 

Bedactlon  in  area  after  mptnre,  per  centum  of  original  section ll.S 

Position  of  mptnre ".85  fh>m  middle  of  stem 

Character  of  broken  surface,  fine  granular,  radiating  ftt>m  a  dull  spot  at  the  circumference.    Fine  aar« 

fiuse  cracks  along  the  stem. 
Elongation  of  inch  aections ".09  (".11  fractured  aeoUon).  ,88 


TESTS  OF  IKON  AND  STEEL. 

TESTS  OF  IBON  AND   STEEL. 

No.  415. 

Tension  Tut. 
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Marks  on  bar,  ^^^ 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


AppUedloiidt. 

ElonntUm 
per  Inch. 

elongatioii 
per  inch. 

Peraument 
set. 

SaooeaalTe 

pennanent 

set. 

—. 

ToUL 

PerMMre 
incL 

P&unds. 
260 
1.250 
2,500 
8,750 
5,000 
8,250 
7,500 
8.750 
10,000 
10,250 
10.500 
10,750 
11,000 
11.250 
11,600 
11.760 
12.000 
12.250 
12.500 
12.750 
13,000 
13.250 
13,600 
13,750 
14,000 
14,290 
14,900 
14,760 
15,000 
15,230 
15,500 
15.750 
18,000 
18,250 
18.600 
18.750 
J7,000 
17,250 
17.600 
18.000 
18,600 
19,000 
19.600 
29.000 
20.500 
21,000 
21,500 
22,000 
22.600 
23,000 
28,400 

Pounds 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
80.000 
85.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
48.000 
47.000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
59.000 
68,000 
57.000 
58.000 
59.000 
80.000 
81,000 
82.000 
88,000 
84.000 
89.000 
88,000 
87,000 
88,000 
89,000 
70.000 
72.000 
74,000 
78,000 
78,000 
80,000 
82.000 
84,000 
88,000 
88.000 
90.000 
92.000 
03.800 

Inch. 
0. 

.000138 
000267 
.000433 
.OOOGOO 
.000787 
.000938 
.001033 
.001233 
.001287 
.001300 
.001383 
.001367 
.001400 
.001400 
. 001483 
.001487 
.001600 
.001800 
.001733 
.001887 
.002533 
.004700 
.006738 
.008800 
.007287 
.006383 
.000087 
.010387 
.011100 
.011787 
.012988 
.014187 
.015100 
.018367 
.018987 
.018400 
.019600 
.021188 
.02-2900 
.025887 
.030000 
.033000 
.038400 
.040287 
.044887 
.050000 
.058333 
.060000 
.091000 
.1287 

Ineh, 

0. 

.000183 
.000184 
.000168 
.000187 
.000187 
.000188 
.000100 
.000200 
.000034 
.000033 
.000038 
.000034 
.000038 

0. 

.000038 
.000034 
.000088 
.000100 
.000188 
.000184 
.000888 
.002187 
.001038 
.000887 
.000687 
.001088 
.000734 
.001800 
.000733 
.000887 
.001188 
.001234 

!  001287 
.000600 
.001438 
.001100 
.001633 
.001787 
.002787 
.004333 
.003000 
.003400 
.003e87 
.004400 
.005383 
.008333 
.010887 
.022000 
.0857 

Ineh. 

0. 

0. 

0. 

0. 

.000038 
.000088 
.000083 
.000033 
.0000.18 

Ineh. 
0. 

Initial  kMd. 
Xbtftioliadl 

.000038 

.000088 

.oooiss 

.009190 

.008800 

•  009887 

.008187 

.004887 

.012788 

.004680 

.018400 

.006807 

« 

General  eummary, 

T«nsile  etrvngth  per  sqnare  inch  of  oriffinal  aeotlon poands..     09,800 

Blastio  limit  per  Maare  Inch  of  origlnu  section do....     49,000 

Ktongailon  per  inch  after  mptnre inoh...     0.1600 

■kmsatioB  per  inch  nnder  strain  at  elaetio  limit do 001500 

B«daction  in  diameter  at  point  of  rnptare do 054 

BednotfoB  in  area  after  mptore,  per  centum  of  original  section lao 

Position  of  mptnre ".50  from  middle  of  stem 

Obaraoter  of  broken  sarflMse.  granular,  radiating  from  a  dnll  spot  at  oironmfeTenoe.    Namerons  sar> 

Cioe  oracka  along  the  stem. 
The  metal  at  the  dull  spot  resembles  a  fracture  along  a  gas  bubble  imperfectly  welded. 
Xlon^tion  of  inch  sections 'M8  (".20  fractured  section),  ".12 
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No.  422. 


Temion  Test. 

12 

Marks, »  » 

Diameter,  I'M  29. 

Sectional  area,  1  square  incb. 

Length,  25". 


1       Applied  loadB. 

Eloneation 
per inch. 

Inch. 

Sacceftsive 
elongation 

Permanent 
set. 

Suoccsaive 

Remarks. 

ToUl. 

Per  sqaaro 
incli. 

per  inch. 

set. 

round9. 

Pounds. 

IneJi. 

Inch. 

Ineh. 

600 

000 

0, 

0. 

0. 

0. 

Initial  load. 

1.000 
2,000 
3,000 
4.000 

1,000 
2,000 
3,0C0 
4.000 

.000012 

. 000012 

0. 

.000036 

.000044 

0. 

.000116 

.  000060 

0. 

.  000170 

.000060 

0. 

•-•- 

5.000 

5,000 

.000210 

.000040 

.000004 

.000004 

6.000 

6.000 

.000280 

.000064 

.000008 

.000004 

7,000 

7.000 

.  000324 

.  000044 

.  000012 

.0U0004 

8,000 

8,000 

.000388 

.000061 

.  00OU2O 

.  000008 

9.000 

0,000 

.000444 

.000056 

.000030 

.  000016 

10,000 

10,000 

•0005U4 

.  000060 

. 000040 

.000004 

11,000 

11,000 

.000561 

.000060 

.000048 

.000008 

12,000 

12,000 

.000632 

.000068 

.000052 

.000004 

13.000 

13.000 

.000600 

.000064 

. 000076 

.000024  ; 

14,000 

14,000 

.000772 

.000076 

.000088 

.000012    1 

15.000 

15,000 

.000844 

.000072 

.000112 

.000024     ! 

16,000 

16,000 

.000028 

.000084 

.000124 

.  000012 

J  7, 000 

17,000 

.  001020 

. 000092 

. 000152 

.000028 

18.000 

18,000 

.001112 

.000092 

.000188 

.000030 

19,000 

19,000 

.  001200 

.000088 

. 000208 

.000020 

20,000 

20,000 

.001296 

.000096 

. 000244 

.000030 

21.000 

21,000 

.001408 

. 000112 

.000288 

.000044 

22,000 

22,000 

.001532 

.000124 

. r00304 

.000070 

23,000 

23,000 

.001688 

.000156 

.000440 

.000076 

,     24,000 

24,000 

.001864 

.000176 

.  000540 

.000100    1                                               1 

25,000 

25,000 

Ultimate  strength. 



General  aummary. 

Speeiflo  gravity 7.2394 

Ilardnees 15.82 

Tensile  strenKth  per  sqaare  inch  of  original  section pounds..    25,000 

Elaatio  limit  per  sqaareinch  of  original  section not  itrell  defined 

Position  of  rapture 0"  from  nock 

Character  of  broken  surface granular,  mottled 

Sustained  the  maKimum  load  i  minute,  then  fractured. 
S.  Ex.  36 30 
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TESTS   OF  IRON   AND    STEEL. 
No.  423. 


Tension  Test. 


12 


Marks  on  bar,  b  r 

Diameter,  rM2D. 

Sectional  area,  1  square  inch. 

Length,  25'^ 


Applied  loBxls.       1 

1 

1 

Elongation 
per  inch. 

Sacoeaalve 
elongation 
per  inch.  | 

1 

Inch. 

Permanent 
Bet. 

Inch. 

Saccesaivo 

permanent 

set. 

lUsmarka.             j 

I 

1 

Total. 

Per  Baoaro 
inch. 

Poundt. 

Pound*. 

Inch. 

Inch. 

MO 

GOO 

0. 

0.             1 

0. 

0.                 Inilialloail. 

1.000 
2,000 
8,000 
4,000 
^000 

1,000 
2.000 
3.000 
4,000 
6.000 

.000012 

.000012 

0. 

1 

.000048 

. 000030 

0. 

!*;!;!!!!;!!!                               ! 

.000*12 

.000064 

0. 

':..:.::.:::.                      i 

.000162 

.000040 

0. 

.0002M 

.000062 

0. 

0.000 

0,000 

.  000200 

.000050 

.000004 

i'"."6o666i"' 

7,000 

7,000 

.01-0318 

.000050 

.000008 

.060004 

8.000 

8,000 

.000368 

.000040 

.000012 

1      .  000004 

0.000 

0.000> 

.000432 

.000070 

.  000020 

•      .000008                                                      i 

10,000 

10,000 

.000488 

.000056 

.000030 

•      .UOOOIO    '                                                1 

11,000 

11.000 

. .  000662 

.000064 

< 000040 

1     .coooot    1 

12,000 

12,000 

.0O0OC8 

.000066 

.  000032 

.0<M)0I2    1 

13,000 

13,000 

.000680 

.000072 

.000061 

.000012    ' 

14,000 

14,000 

.000762 

.000072 

.  00{H)8 ) 

•      .000016    ! 

16,000 

16,000 

.000828 

.000076 

.000088 

<      .000008    ' 

10,000 

18.000 

.000890 

.000068 

.000116 

i      .000028    1 

17,000 

17.000 

.000088 

.000092 

.  0u0j*.»4 

.000008    , 

18,000 

18,000 

.  001072 

.000084 

.000100 

.000036    1 

19.000 

19,000 

.001180 

.000088 

.000188 

'      .000028    1                                                ! 

20,000 

20.000 

.001248 

.000088 

.  1100212 

1      .  01)0024 

21,000 

21,000 

.001380 

.000112 

.000204 

1     .  onoo.vi 

22,000 

22,000 

.001480 

.000120 

.  000324 

.000060 

23,000 

23,000 

.001008 

.000128 

.000368 

,      . 000044 

24,000 

24,000 

.  001748 

.000140 

.000440 

1      .000072    ' 

25,000 

25,000 

.002004 

.000266 

.000640 

'      .000200 

26.000 

28,000 

.002232 

.000228 

.000800 

'      .  000160 

2^070 

20,970 

Ultiiuato  strength. 

1 

1 

General  summary. 

Tenaile  strength  per  aqnaro  Inch  of  original  section poandji..  26,970 

Blaatio  limit  per  sqaare  inch  of  original  section ponnds..  not  well  defined 

Position  of  mptnro 0".70  from  neck 

Character  of  broken  surface coano  granular,  mottled 


TESTS   OF   IRON   AND   ST££L. 

No.  412. 

Compression  Test. 

12 

Marks  on  bar,  b^ii 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 
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Applied  loads.       I  p^„^    iSuocessWo!  Ir„^«,«Iva' 


1  Povndt.  1 

Pound:    ! 

Inch. 

Inch: 

Inch, 

Ineh. 

1       1,000 

1.000    ! 

0- 

0. 

0. 

0. 

,       2,000    . 

}       4,000 
1       5.000    . 

2  000 

.000050 

.000050 

0. 

3!  000 
4  000 

.000090     ' 

.000040 

o! 

.000140     1 

.000030 

0. 

rCuoo   ' 

.000180    i 

.000040 

.000010 

'".ooooio" 

('sOOO 

im   \ 

.000220    , 

.000040 

.000010 

0. 

7.000 

7.0U0   , 

.000270    1 

.000050 

.000020 

.000010 

R.00O 

H.OOO     1 

.000310 

.000040 

.000020 

0. 

9,000 

!».000     ' 

.iKMseo 

.0U005O 

.000020 

0. 

'     10.000 

10.000 

.000410 

.000050 

.000030 

.000010 

,     11.000 

11,000 

.000470 

.OtKKKM)    ^ 

.000040 

.000010 

i     12.000 

12,000    1 

.UU0510 

.0U0040 

.000050 

.000010 

n.ooo 

13.000 

.000570 

.000060 

.000060 

.000010 

It,  000 

14,000 

.000610 

.000040 

.000070 

.000010 

15.000 

15,000    . 

.000670 

.000060 

.000080 

.000010 

16.000 

ia,oo«i 

.000710    1 

.000040 

.0<K)09J 

.000010 

17,000 

17,000     1 

.000770    , 

.000060 

.000090 

0. 

iH.ogo 

1«,000    1 

.  000820 

.000050 

.000100 

.000010 

:  9.000 

10.000     > 

.000370    , 

.000050 

.000110 

.000010 

20.  too 

20,000 

.000930 

.000060 

.0OIH2O 

.000010 

l'l,000 

21,000 

.001010    1 

.000080 

.000120 

0. 

22,000 

22.000 

.001060 

.000050 

.000140 

.000020 

23.0  JO 

23.000 

.001120 

.000060 

. 000170 

.000030 

21.000 

24,000    1 

.001100 

-000070 

.000180 

.000010 

25,000 

25,000 

.001240    ' 

.000050 

.  000190. 

.000010 

2^000 

26,0i0 

.001320 

.000080 

.(M)0220 

.000030 

27. 0«l 

27.  (KW 

.001410    i 

.000090 

. 0C0240 

.000020 

2i«,  000 

28.000    ' 

.001490    ; 

.0P0080 

.0002K0 

.000010 

2!1. 000 

29.000 

.OOlSfcO 

.000090 

.000330 

.000050 

30.000 

30.000    , 

.001080 

.OuOlOO 

.000400 

.000070 

»LO0O 

81.000 

.001850    , 

. 000170 

.000400 

.000090 

as;  000 

32.000    ! 

.001970    , 

.  000120 

.(K)0580 

.000090 

XT  000 

.^.OlO 

.002180    ! 

.000210 

.  (.00720 

. 000140 

M.OOU 

34.0w0 

.002440    : 

.  r002CO 

.000920 

.000300 

35.000 

35.000 

.002780 

. 000340 

.001210 

.000290 

38.000 

36.000 

.003180    1 

.000400 

. 001570 

.000360 

37,000 

37.000 

.003580    ' 

.0004011 

.toioio 

.000340 

88.000 

3H.000    , 

.0039?0    , 

.000400 

.002280 

.000370 

39,000 

30.000     ' 

.004530    ; 

.000550 

.  002760 

.000480 

40.000 

40.000    • 
49.980      . 

.005210    , 

.000680 

.003370 

.000010 

4%«» 

Kemarks. 


Initial  load. 


Perceptible  deflectiou. 


Ultimate  strength. 


468 


12 

Marks  ou  bar,  br 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


TESTS  OF  IRON   AND   STEEL. 

No.  413. 

Compression  Test 


AppUed  loadi). 

0            1 

1 

\ 

Comprea- 

Bion  per 

inch. 

Inch, 

Succeaaive 

comprea- 

alon  per 

inch. 

Inch, 

Permanent 
act 

Inch. 

Sacccaaivo 

p«»nnanent 

aet. 

Inch. 

Rcmarka. 

Total. 

Peraqaare 
inch. 

Paundt, 

Poundg. 

1.000 

1«000 

0. 

0. 

0. 

0. 

IniUalload. 

2,000 

2,000 

.000050 

.000050 

0. 

3,000 

3,000 

.000100 

.000050 

0. 

4,000 

4.000 

.000140 

.000040 

0. 

5,000 

6.000 

.000160 

.000040 

0. 

:::::;;::::: 

0,000 

0,000 

. 000230 

.000050 

0. 

. 

7,000 

7,000 

.000280 

.000050 

.000010 

**'."o666i6" 

8,000 

8,000 

.000330 

.000050 

.000020 

.000010 

9.000 

0.000 

.0OU38O 

.000050 

.000020 

0. 

10.000 

10,000 

.000430 

.000050 

.000030 

.000010 

11.000 

11.000 

.000480 

.000050 

.^00030 

0. 

12,000 

12,000 

.000330 

.000050 

.000040 

.000010 

13.000 

13.000 

.000000 

.000070 

.000040 

0. 

14.000 

14,000 

.000650 

.000050 

.00(K)50 

.000010 

15,000 

15,000 

.000700 

.000050 

.000070 

.000020 

10.000 

1«,000 

.ooono 

.000070 

.000080 

.000010 

17,000 

17,000 

.000830 

.000060 

.000080 

0. 

18,000 

18.(00 

.  000870 

.000040 

.0UO09O 

.000010 

19.000 

19,000 

.  000940 

.0(M}070 

.000090 

0. 

20, 000 

20.000 

.001010 

.000070 

.000100 

.000010 

21.0.K) 

21,000 

.001080 

.  000070 

.000110 

.000010 

22,000 

22.000 

.001140 

.000060 

. 000120 

.000010 

23,000 

23,000 

.001200 

.000000 

.000140 

.000020 

24,000 

24,000 

.001280 

.000080 

.000160 

.000020 

• 

25, 000 

25,000 

.001350 

.000070 

.000160 

.000020 

20,000 

20,000 

.001430 

.000080 

.000200 

.000020 

27, 0(H) 

27,000 

.001620 

.000090 

.000230 

.000030 

• 

28, 000 

28,000 

.001590 

.000070 

.000260 

.000030 

20,000 

29.000 

.OOICMO 

.000090 

.000290 

.000030 

30.000 

30, 000 

.001780 

.000100 

.000330 

.000040 

31.000 

31,000 

.001870 

.000090 

.000390 

.000060 

32, 000 

32. 000 

.002000 

.  000130 

.000460 

.000070 

33.000 

33.000 

. 002130 

.000130- 

.000530 

.000070 

34,000 

34, 000 

.  002200 

.000160 

.  000630 

.000100 

35,000 

:j3.ooo 

.002480 

.  000190 

.000770 

.000140 

Percoptiblo  deflrction. 

30,000 

30,000 

.002680 

.  000200 

.000890 

.000120 

37.000 

37,000 

.002880 

.000200 

.001050 

.000160 

38,000 

38,000 

.003120 

.(K)0240 

.001270 

.000220 

39.000 

39.000 

.003400 

.000280 

.001480 

.000210 

40.000 

40,000 

.003710 

.000310 

.001720 

.000240 

• 

52.080 

52.060 

Ultimatoatrcugth. 



-7^  "Ca^t  J]roTtJ9,J:.Jtzy'lc 


f7I^GaZ'Z0^e  Jf^^rj^ 


8EiM«l 


TESTS  OF  IRON  AND  STEEL. 
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Marks,    m  b. 


I 


Tensile  atreogtb. 


jNaof, 
I  tent.  ! 


„      ^        I  ^,        ^  Sectional    I  — 

Nnmbera.,  Diameter.  I       ^reak.       | 


Total. 


Inche*. 

622 

•1 

1.129 

1.00 

ezi 

2 

1.129 

1.00 

824 

3 

1.120 

1.00 

I  Per  aqnaro 
I      incb. 


33,400    , 
33,080 
.12,340    I 


Poundt. 
33,400 
33,080 
32,340 


Appearance  of  fractnre. 


Coarao  grannlar. 
Coarae  granular. 
Coorae  granular. 


*  Hardnoaa,  15.01 ;  apeciflo  gravity,  7. 311G. 


No.  627. 

12"CIfe 

Marks,     HK 

Diameter,  l'M29. 

Sectional  area,  1  sqaaro  inch. 

This  specimen  has  in  its  stem  a  piece  of  a  wroaght-iron  ciiaplet  re- 
ducing the  sectional  area  of  the  cast  iron  at  this  place  20  p<$r  cent. 

At  1,000  x>oands  tension  snapping  sonnds  were  heard  and  the  cast 
aud  wronght  iron  began  to  separate. 

Tensile  strength,  14,200  pounds. 

Fracture  occurred  6J"  from  the  neck,  at  the  wrought  iron.  The  cast 
iron  had  a  granular  appearance. 


470 


TESTS   OP   IRON  AND  STEEL. 


i2"(;iR 
Marks,     mk 

'      No.  5. 

Diameter,  l'M29. 

Sectional  area,  1  square  iucb. 

Length,  15''. 


No.  628. 


Applied  loads. 

EIonpitioDi 

,^  i   per  inch. 


Total,    i' 


I 


incli. 


Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

C.000 

7,0()0 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22.000 

23,000 

24,000 

2.'i,000 

2«.000 

27,000 

28,000 

29.000 

30.000 

30,120 


Pounds. 

1.000 

2.000 

3,000 

4.O0O 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11.000 

1'J.000 

13,  COO 

14.000 

15,000 

in,  000 

17.000 
18,000 
19.000 
2U.O0O 
21.000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28.000 
29.000- 
30.000 
30,120 


Inch. 
0. 

.000047 
.000113 
.000160 
.000201 
.000273 
.000327 
.000400 
.000460 
.000527 
.000593 
.000660 
.000720 
.O0O8UO 
.000860 
.000960 
. 001033 
.001133 
.  001267 
.001393 
.  001533 
.001727 
.001053 
. 002240 
.  002587 
.002067 
.003407 
.  004013 
. 004740 
.  005627 


per  iDch.  I   •«*'• 


173  I 


Inefi. 
0. 

.000047 
.000006 
.000047 
.000041 
.000072 
.000054 
.000073 
.000060 
.000067 
.000066 
.000067 
.OOOOGO 
.000060 
.000090 
.000080 
.000073 
.000 100 
.000134 
.000126 
.  000140 
.000194 
.  0WI220 
.000287 
.000347 
.000380 
.000140 
.000600 
.000727 
.C00887 


Succeasive 
permanent 

Mt. 


Inch.      I 
0.       ' 

a 

0. 

0.      . 

0. 

0. 

0. 

». 

0. 
0. 

.ooooi: 

.000020  ' 
.000027  ' 
.000067  I 
.000074  ! 
.000080 
.  000127 
.000160 
.000193 
.000253 
.000333  I 
.000413  ; 
.000553 
.000793  ' 
.001060 
.001333 
.001680 
.002193  I 
.002807 


Remarka. 


Inch. 


.003607  I   .000800 


Initialloail. 


.000013  I 
000007  ' 
.t'00007 
.000010  I 
.090007 
.000006  • 
.000047 
.000033 

.oooai3  > 
.oomxo   I 

.000080  ' 
.OOOOfO  , 
.000140  , 
.000240 
.  000-267 
.000273  , 
.000347    ' 

000513 

O0OG14 


Tcnailo  8tTenf:th. 


General  aummartf. 

Tensile  atrenf^  per  aqnare  inch  of  original  section pounds  .       30.iro 

Position  of  raptnre .• I'M  from  neck 

Charaoterof  broken  BiirllM)0. Coat  ao  granular,  with  apot  of  lighter  colored  compact  metal 


TESTS   OF   IRON  AND   STEEL 
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No.  497. 


_,      ^       12  C  1 11 

Marks,    hr 

'     No.  7. 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 


AppU< 
TotaL 

Ed  loads. 
Per  sQOMf 

ComprcM 

ion  per 

iooli. 

Jneh. 
0. 

.000070 
.000120 
.000170 
.000210 
.000200 

!000380 
.000120 
.000480 
.000530 
.000600 
.000660 
.000720 
.000780 
.000830 
.000890 
.OCOOdO 
.001050 
.001120 
.001190 
.001270 
.001.170 
.001440 
.001520 
.001020 
.001730 
.001890 
.002000 
.002180 
.002380 
.002600 
.002870 
.003180 
.003420 
.003800 
.004150 
.004600 
.005130 
.005020 

SuccoMive 

sion  p«r 
inch. 

.000070 
.000050 
!c00050 
.000040 
.000050 
.000060 
.000060 
.000040 
000060 
.000030 
.000070 
.000060 
.000060 
.000060 
.000050 
.000060 
.000090 
.000070 
.000070 
.000070 
.000080 
.000100 
.000070 
.OOOOPO 
.000100 
.000110 
.000100 
.000110 
.000180 
.000200 
.000220 
.000270 
.000310 
.000240 
.000380 
.000350 
.000450 
.000530 

Porni«aent 
■•t, 

Inch. 
0. 

Sucoeulve 
permanent 

set 

Remarks. 

Pounds, 
1.000 
2,000 

Pwmdt. 

J.OOO 

2,000 

3.000 

4.000 

5.000 

0.000 

7.000 

8.000 

9.000 

10,000 

11.000 

12,000 

13.000 

14.000 

15,000 

10.000 

17.000 

18.000 

19.000 

20.000 

21.000 

22,000 

23,000 

24.000 

25.000 

26,000 

27.000 

28.000 

2^000 

30.000 

31.000 

32,000 

33.000 

34.000 

35,000 

30.000 

37.000 

88.000 

39.000 

40.000 

.    InA. 
0. 

Initial  load. 

3,000 
4.000 

5.000 
•.000 
7.000 
8»000 
0.000 
10.000 
11.000 

0. 





.000030 

.000030 

12,000 

13,000 
14.000 

15.000 
10,000 

.000090 

.000060 

17.000 
18,000 

19,000 

20.000 
21,000 
22.000 
23,000 
24.000 

.000140 

.000050 

25.000 
20,000 

.000280 

.000140 

" 

27.000 

1 

28,000 

"  t 

20.000 

SO.  000 
31.000 

.0OU660    1      .000380 

■ 

82.000 

33.000 

1 

34.000 
35.000 
36,000 

I 

.001700    1      .001040 

37.000 

, 

88^000 

Sooo 

1 

40.000 

.000790 

.008870 

.002170 
Dedeotion 

41.000 
42.000 
43.000 
44.000 
45.000 
46.000 
47.000 
48.000 
49.000 
.•50,000 
51.000 
52.000 
52.460 

.000080 

.0010 

.0010 

.0005 

.0005 

.000.5 

.0005 

'      .0010 

.0010 

1      .0010 

1      .0010 

'      .0020 

.0030 

in  10". 
0                   i 

41.000 
42»000 
43.000 
44.000 

.0060 
.0070 

.ooeo 

.0085 
.0090 
.0095 
.0100 
.0110 
.0120 
.0180 
.0140 
.0160 
.0190 

0. 
.01 
.02 
.03 
.04 
,0S 
07 

UlUmata  strength. 

45.000 

46.000 

47.000 
48  000 

1    49.000 

:Vo 

.12 
.15 
.17 
.25 

I     SO.  COO 

1     .'>1,000 

52.100 

52,<a9 
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TESTS   OF   IRON   AND    STEEL. 


No.  408. 


12  cm 
Marks,    MK 

Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  square 

inch. 

Sacce8»ivo 
compres- 
sion por 
Inch. 

Inch, 

0. 
.000070 
.000040 
.(N)0060 
.000040 
.  0000.50 

. oooo:o 

.000050 
. 000060 
.  000050 
.  0000c 0 

.  ooooco 

.  000060 

.000060 
.000060 
.000060 

.oooo,w 

. 000080 
.000070 
.  00006JJ 
.000050 
.  OOOOMI 

.  ooooeo 

. 000090 
.00UO9O 
.000130 
.000080 
.  OOOIOO 
.000140 
. 000150 
•000210 
. 000200 
.  0<K)220 
.  000250 
.  000330 
. 0003P0 
.000280 
.OOO.VK) 
.000520 
.000450 

.003560 
.0010 
.0010 
.0010 
.C005 
.0005 
.  0005 
0005 
.00'»5 
.(.005 
.0010 
.0010 
.0005 
.0000 

Appli 
TotaL 

cd  loads. 

Per  square 
inch. 

Compres- 
sion per 
inch. 



iMfi. 
0. 
.000070 
.000110 
.000170 
.000210 
.000260 
.000310 

.       1 

Peniianent^a^cessivo 
-et          pei-manont 
^^^               sot 

Inch.            Inch. 
0.                  0. 

\..'...'.' .... 

1 

ISemarks. 

Poundi, 
1.000 
2,000 
3,000 
4,000 

Pounda. 
1,000 
2,000 
3,000 

4  000 

Initial  load. 

6.000    1          5,000 
6,000    i          0,000 
7, 000    1          7, 000 

.0           ; 

• 

8,000               8,000     ,       .000360 
9,000     >           D.OOO     !       .000120 

1 

10.000 
11,000 
12,000 
13,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 

10,000           .000470 
11,000     1       .000520 
12, 000           .  000580 
13.000    i      .000640 
14.000           .000700 
15,000           .000760 
16,000           .000820 
17,000           .000870 
18, 000           .  000050 
19.000            -00:020 
30,000           .001080 
21, 000           .  001130 
22, 000           .  001210 
23,000           .001290 
24,000           .001.380 
25,000           .001470 
28,000           .001600 
27,000           .001680 
!>8.  000            .  001780 

.  000030     ,       .  OOOO.'IO 

::::::::"::::::::"■": 

.0000(0           .00001.0 



".'oooiio*  ,    '.'(;66626' 

'"'.*6oo}€o"''"*.*666i56" 





29,000    '        29,000    ;      .00J920 
30,000    1        HO,  000           .002070 
31.000     1        31,000           .002280 
82,000    '        32,000           .002480 
33,000            ;I3,000           .(K)270<» 
34,000            34,000           .002950 
35,000             85,000     :       .003280 
36,000            30,000           .003070 
87,000    1        »7,0CO           .003050 
.18,000    ,        38.00U    1      .001450 

. 000580    ^      . 666326 

i 

"".(WiJGIO*  ,  "".'662666'" 

.,,          ,    .. 

89.000 
40,000 

i    41,000 

39,000    ,      .004970 
40,000    1      .005420 

41,000          .0060 
42,000    t      .0070 
43,000    1      .0080 
44,000          .0090 
45,000    1      .0095 
46, 000          .  0100 
47.000    ,      .0105 
48.000          .0110 
49.000    i      .0115 
50,000           .0120 
.M.OOO    '      .0130 
52,000           .0140 
53,000    '       .0145 
51,000    1      .0150 

.003420    ;      .000760 
Deflection 
,     in  10". 
'    0. 

42,000 

I    0. 

1    43,000 
44,000 

...........  1    0 

0. 

'    45,000 

0. 

46.000 
47,000 

.01 

48,000 

02 

40, 000 

1      .03 

50,000 

04 

51000 

05 

62;  000 

07 

63,000 
64,000 

08 

20 

Ultimate  strength. 

TESTS   OP  IHON  AND   8TEKL.  473 


7— 12"  B.  L.  SIFLE.    CAST  IRON  BODT,  HOOPED  AND  TUBED  WITH 

.     STEEL. 

(Cast  iron  BpftcimonB  from  breoch  and  mnzzle  riasfl  of  body,  i>Dil  Atoel  npccimeofl  frani  tabo,  hoops, 
aod  brcerh-baBhiDg.] 


Cous-^  JTrort,  Mo€Zi/ 


SEx  38491 


TESTS  OP  IRON  AND  STEEL. 
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No.  G25. 


.,     ,       vy  n  &  T 
Mark8,       w  k 

Diaineter/l''  .129. 

Sectiooal  area,  1  square  inch. 

Length,  20". 


Applied  loads. 


TouL    i^*^, 


Pounds. 
1.000 
2.000 

:{.ooo 

4.000 

5,000 

0.000 

7.000 

8,000 

9.000 

10.000 

11.000 

13.000 

13.000 

14.000 

1^000 

10.000 

17.000 

18,000 

19.000 

20.000 

21.000 

22.000 

23.000 

23,790 


loads.  1  J 

'  vi^«„„#i««  Successive !  i>^.--,«„^„*  i  Successive 

'  ^J?;ffil°°  ■  elonpation  Pe'^M^^t  pennanent 

!r  square:  V^^^^^^-      per  inch.  •«*•        |*     set. 

incli.       ,  I  I 


Pound*. 

1.000 

2,000 

a,  000 

4,000 

S,000 

0,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

10.000 

17,000 

18,000 

J9.000 

20,000 

21,000 

23.000 

23,000 

23,700 


Inch. 
0. 

.000040 
.000090 
. 000145 
.000105 
.000245 
.000270 
.000340 
.000305 
.000405 
.O0OM5 
.000615 
. 000705 
.000785 
.000805 
.000900 
.001070 
.001190 
.001315 
. 001470 
.001045 
.001890 
.002170 


Inch. 
0.  I 

.000010 
.000050    I 
.000055    I 
.000050 
.000050 
.000025    I 
.000070 
.000055    , 
.000070    : 
.000080    , 
.000070 
.000090    I 
.000080    I 
.000080    ' 
.000095    I 
.000110 
.000120 
.000125 
.000155 
.  000175 
.  000245 
.000280 


Inch. 


Ineh. 


.000010 
.000015 
.000030 
.000045  I 
.000050  I 
.000090 
.000120 
.000170  ' 
.000220 
. 000285 
.000385  I 
.000520  ' 
.000715  I 


Remarks. 


Initial  load. 


.1 


.000010 
.000005  I 
.000015  ' 
.000015 
.000005  I 
.000040 
.000030  ! 
.000050 
.000050 
.000005 
.  000100 
. 000135 
.000195 


Tensile  strength. 


General  summary. 

Tenaile  strength  per  aqnaro  inch  of  original  seotion ponods..       23,790 

Position  of  mptnre 5".00  from  the  midillc 

ChftTBOter  of  broken  Barface.^ ^ ^^ ^ coarse  granuJa. 
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TESTS   OF   IRON  AND    STEEL. 
No.  62G. 


Marks,    br 

'     Xo.2 

Diameter,  rM29. 

Sectional  area,  1  square  incli. 

Length,  20''. 


•       Appl'UMl  loads. 

1 

Total. 

Per  sqiiAre 
inch. 

Elooffation 
per  inch. 

Saoce«aive 
elongation 
per  inch. 

Permanent 

M-t. 

Tncli. 

Siicccsiiivp 
liormnuaut 

act. 

RematkA.              | 

Poufuft. 

Pounds, 

Inch. 

Inch. 

1 
1 

1,000 

1,000 

0. 

0. 

0. 

0.               ;  Initial  load.                       1 

2,000 

2,000 

.000015 

.000015 

0. 

1      MOO 
i      4,000 
1      5,000 
6,000 
7,000 
8,000 
0,000 

3,000 
4.000 
5,000 

*■       i:,  000 

.  U00080 

.000065 

0. 

.000150 

.000070 

0. 

.000210 

.000060 

0. 

•    .  000270 

.000060 

0. 

7,000 
8,009 
0,000 

.000335 

.000065 

0. 



000405 

.000070 

0. 

1 

.000470 

.000065 

.000010 

'".'ooooio*' 

10,000 

]0.0UO 

.000500 

.000090 

.  000020 

.000010 

11,000 

11,000 

.000610 

.000050 

.  000025 

.000005    1 

12,000 

12.000 

.000685 

. 000075 

0OC04O 

.000015 

13,000 

13,000 

.  000755 

.000076    , 

. 000055 

.000015    1 

14,000 

14,000 

.000820 

.000005    I 

.  OOOOCO 

.000005 

15,000 

15,000 

.  000910 

.  000090 

.  ooooeo 

.  000020 

16.000 

10,000 

.0'JlOO.-> 

. 000095 

.000105 

.  000025 

17,000 

17,000 

.001100 

.  000095 

.  000140 

.000035    1 

18,000 

18,000 

.001200 

. 000100 

.OOOlKi 

.000025    1 

10,000 

19,000 

.001320 

.  000120 

.  000225 

.000000   ; 

20,000 

20,000 

.  001480 

.000100 

.  000300 

.000075    ! 

21, 000 

21,  OOO 

.001G60 

.000180 

.000:^95 

.000095    1 

22,000 

22,000 

.001805 

. 000235 

.000545 

.000150 

23,000 

23,000 

.  002100 

. 000205 

.  000770 

. 000225 

24,000 

24,000 

.  002505 

.  000405 

. 0009T5 

.000205 

25,000 

25,000 

.003090 

.000585    1 

.  001505 

.  000530 

26.000 

26,000 

Tensile  strength. 

General  summary. 

Trnsilc  alrenjsth  per  square  iooh  of  original  section pounds. .    20.000 

Position  of  mptnre 5".00  from  middle  of  tit  em 

rharftctor  of  broken  snrfaoo coarse  jn'onnlar 


«     ,  ,  12"H&T 

Marks  ou  bar,      b  r. 

Length,  12". 

Diameter,  l'M29.* 

Sectional  area,  1  square  inch. 


TESTS   OF   IRON   AND   STEEL. 

No.  491. 

Compression  Test. 
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Applied  loads. 

Compros- 

sion  por 

incb. 

!  Successive 
compres- 
sion per 
inch. 

Pormanent 
set 

Sncccssire 

permanent 

set. 

Remarks. 

! 

Total. 

Per  sqaarc 
inch. 

P(mnd9. 

P<mndM, 

Inch, 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

IniUal  load. 

2  OOO 

2.000 
3,000 
4,000 
6,000 
0,000 

.000070 

.000070 

0. 

».00O 
4,000 
5,000 
0,000 

.000100 

.  000030 

0. 

.OOOICO 

0. 



.  000210 

.  oooo:,o 

0. 

.  0002U0 

.       . 000050 

.000010 

"'ooooio'" 

1      7,000 

7,000 

.000310 

.000050 

.000010 

0. 

8,000 

4<,000 

.000360 

'.       .  0OC05O 

.000010 

0. 

9,000 

0,000 

. 000110 

1       . OOOOJO 

.  000010 

0. 

10.000 

10.000 

.000460 

. 000050 

.000020 

.000010 

11.000 

11,000 

.000510 

. 000050 

.000030 

.000010 

12,000 

12,000 

.000560 

.000050 

.000030 

0. 

>    13,000 

13,000 

.OOUOIO 

:      .  000050 

.000040 

.000010 

14,000 

14.000 

.000670 

.000000 

.000050 

.  000010 

15,000 

15,000 

.  000710 

1       .000010 

. 000070 

.000020 

10.000 

10,000 

.  000770 

.  OOOOfiO 

.000070 

0. 

17,000 

17,000 

.  000830 

.  000060 

.000080 

.000010 

18,000 

18,000 

.  000890 

'     .  ooooco 

.000090 

.000010 

19,000 

19,000 

.  000970 

1       .  000080 

.000110 

.000020 

20,000 

20,000 

.001030 

'     .  ooooco 

.(KWISO 

.000020 

21,000 

21, 000 

.001110 

.  000080 

.000150 

.000020 

22,000 

22,000 

.OOIUO 

.000070 

.000170 

.000020 

23.000 

23. 000 

.  001230 

1      . 000050 

.000180 

.000010 

24,000 

24.000 

.001320 

.000090 

.000210 

.000030 

25.000 

25, 000 

.  001420 

,       .000100 

.000200 

.000050 

26,000 

28,000 

.001520 

,       .000100 

.000300 

.000010 

1    27,000 

27,000 

.001G20 

.000100 

.000300 

.000060 

1    28.000 

28,000 

.001780 

.000160 

.000440 

.000080 

, 

1    29.000 

29,000 

. OOICOO 

.000120 

.000540 

.000100 

1 

30,000 

30,000 

.  0020hO 

.OOOltiO 

. 000040 

.000100 

31,000 

31,000 

.  002270 

.000190 

.000800 

.000160 

32,000 

32.000 

.  00241.0 

.  00021:0 

.000970 

. 000170 

j    33,000 

33, 000 

. 00i7^0 

,       .  (M)02ftO 

. 001200 

.000230 

34,000 

34,000 

.oo:}iao 

.  ooo:i50 

.0(A500 

.000300 

'    35,0«0 

35. 000 

.  0U3-ll)0 

.  (HMKiCO 

.001810 

.  000310 

36.000 

3U,  000 

.  OU.WjO 

. 000370 

.002100 

.OOOS50 

37,000 

37, 000 

.0U1290 

.oii04:jo 

.  002540 

.000380 

38,000 

38, 0(H> 

.004810 

. 000520 

.  002990 

.000450 

39,000 

:i»,  (X)o 

.  («K'i220 

.mMMio 

.003380 

. 000390 

40,000 

40, 000 

.IK)5G20 

.  (MXHOO 

.003720 

.  000.340 

Doilectiou 

in  10". 

i    41,000 

41.0U0 

.  OOGO 

. 000380 

.02 

' 

1    42,000 

42,000 

.0070 

i        ,0010 

.03 

1     43,000 
44,000 

1     45,000 
40.000 
47.000 

'    48,  WO 
40,  OOO 
50,000 

4.^,  000 
44,000 
45,000 
4C.  000 

.  (M)vSO 

1       .  (UUO 

.03 

.  0000 

.0010 

.04 

.01(»0 

1       .0010 

.04 

.  OjO.'i 

.  (i005 

AH 

47,  MM) 

.0110 

'       . 0005 

.05 

4H.  000 

.011.'. 

,  000.'. 

.05 

49.  WH) 
5(1.  OOO 

.or.o 

.  0UO5 

.00 

.0125 

.  0005 

.07 

51,  0(MI 

51,000 
52, 000 

.oi:jo 

.0140 

.  0005 

.0010 

.08 
.14 

1     62*  000 

,     52,080 

1 

52, 080 



Ultimato  strength. 
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12«Hd:T 

Marks  on  bar,    b  k 

Length,  12''. 

Diameter,  1".129. 

Sectional  area,  1  sqaare  inch. 


TESTS    OF    IRON    AND   STEEL. 

No.  402. 
Compression  Test. 


Applied  loads. 


I 


Total. 


'  Per  Muare 
incii. 


Compren- 

sion  per 

iDch. 


Pound*. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,900 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

UO.OOO 

21,000 

22,000 

23,000 

24,000 

25.000 

26.000 

27,000 

28,000 

29,000 

:M),000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40.000 


41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 


Pmtndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.00U 

16,000 

17.000 

18.000 

19,000 

20,000 

21, 000 

22.000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,009 

31,000 

32.000 

33,000 

31.000 

:)5,000 

:t6,oou 

37, 000 
38,000 

::9.ooo 

40,000 


41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 


Bionper     set 
incb. 


.000310 

.000370 

.000120  I 

.000480 

.000520 

.000590  . 

.000640  ' 

.000720 

.000760 

.000820 

.000890 

.000950  I 

.001030 

.001090  • 

.001180 

.001220 

.001320 

.001390 

.001490  . 

.001500 

.0G1690  ' 

.001820  = 

.001940  ; 

.002080  ' 
.002270  ' 
.002130 
.002680  > 
.002950  ' 
.003270 
.003050 
.004030 
.004580  ; 
.004910  ' 
.005630  ! 


.0060 
.0070 
.OOt^O 
.0085 
.0090 
.0100 
.0110 
.0120 
.0140 
.0180 


pennanent ; 
set. 


^unark 


1 

"  I 
Inch,      I 
0. 

.000060 
.000100 
.000160  ' 
.000210 


I 


~r 


Inch.  Inch. 

0.  I  0. 
.000060  0. 
.000040  0. 
.000060  0. 
.000050    0. 

.000050  

.000050   

.000060  , 

.000050 
.000060 
.000040 
.000070 
.000053 
.000080 
.000040 
.000060 
.000070 
.000000 


Inch. 


Initial  loud. 


•I 


.000030 


.000030 


.000080 


.000050 


.000120 


.000060 
.000090 
.000040 
.000100 
.000070 
.000100 
.000100 
.000100 
.000130 
.000120 
.000140 

.000190   

.000160  I 

.000230  ' 

.000270 

.000320     .001520 

.000380   , 

.000380   

.000550   

.000330   

.000720  t   .003590 


.000010 


■ I 

.000283    .      .003160    ' 


.000610 


.000330 


.000910 


I 


.002070 
Deflect  ioD  ' 
in  10". 
000370    : 0. 


.0010 
.0010 
.0005 
.0005 
.0010 
.0010 
.0010 
.0020 


I- 


0. 

0. 
.01 
.04 
.00 
.10 
.13 
.15 
.10 


Ultimate  Btrength. 


TESTS   OP   IRON   AND   STEEL. 
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No.  493. 


,,      ,        12"  H  &  T 

Marks,      b  r 

'       No.  6. 

Length,  12''.      ' 

Diameter,  l'M29. 

Sectional  area,  1  square  iucb. 


Applied  IomLb. 


ToUl. 


Ptmndi. 

1,000 

2,000 

3,000 

4,000 

5.000 

8,000 

7,000 

8.000 

0,000 

10,000 

il.OOO 

12,000 

13,000 

14,000 

15.000 

ie.000 

17,000 
18.000 
10,000 
20.000 
21,000 
22.000 
23.000 
24,000 
25,000 
20,000 
27.000 
28.000 
29.000 
80,000 
31,000 
32.000 
33,000 
34,000 
35,000 
30,000 
37.000 
38.000 
80.000 
40.000 


41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
48,600 


Per  Moaro 
inco. 


Pound*. 

1,000 

2,000 

3,000 

4.000 

5.000 

0,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23.000 

24.000 

25.000 

20.000 

27.000 

28.000 

20.000 

30.000 

31,000 

32.000 

33,000 

34,000 

35,000 

36,000 

37,000 

38.000 

39.000 

40.000 


41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
48,660 


Compres- 

eion  per 

iDch. 


Jneh. 
0. 

.000070 
.000110 
.000180 
.000220 
.000280 
.000320 
.000380 
.000430 
.000480 
.000510 
.000620 
.000670 
. 000720 
.000770 
.000820 
.000890 
.000060 
.001030 
.001100 
.  001180 
.  001230 
.001310 
.  001410 
.001400 
.  O0I590 
.001680 
.001820 
.  001030 
.002100 
.002280 
.002450 
.002680 
.002930 
.  003270 
.003600 
.003950 
.004480 
.004980 
.005700 


.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0140 
.0160 


Snccesetve 

coinprcfl-  'Pennaneiit 
Bioa  per   '        not. 
iucb. 


Saoceesive 

permanent 

Bet. 


Inefu 
0. 

.000070 
.000040 
.000070 
.000040 
.000060 
.000040 
.000060 
.000050 
.000050 
.000060 
.0000^  I 
.000050  I 
.000050  : 
.000050 
.000050  ! 
.000070 
.000090 
.000050 
.000070 
.000080 
.000050 
.000080 
.000100 
.000080 
.000100 
.000090 
.000140 
.000110 
.000170 
.000180 
.000170 
.000330 
.000250 
.000340 
. 000330 
.000350 
.000530 
.000300 
.000720 


.0013 
.0010 
.0010 
.0010 
.0010 
.0010 
.0020 
.0020 


Jneh, 


Inch. 


.000020 


.000020 


Boniarkii. 


Initial  load. 


.000090 


.000070 


.000130 


.000040 


.000280 


.000610 


.000150 


.000330    I 


.001520 


.000910 


.1 


.  003610 


.002000 
Deflection 
in  10". 
.02 
.03 
.05 
.07 
.00 
.12 
.10 
.20 


I 


Ultimate  strength. 


General  summary. 

XTUImato  atreafctk  per  square  iucb  of  original  section pounds..     48,GC0 

Haoiwr^flMl^TO* triple  floxnro. 
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TESTS   OF   IRON   AND   STEEL. 


--      ,        12"H&T 

Marks,       b  u 

No.0 

Length,  12''. 

Diameter^  rM29. 

Sectional  area,  1  square  inch. 


No.  494. 


Appll 

p.d  loads. 

Per  square 
inch. 

Pounds. 

1.000 

•A  000 

3,000 

4.000 

6,000 

0,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13,000 

14, 000 

15,000 

10,000 

17,000 

18,000 

19, 000 

20,000 

21, 000 

22,000 

23,000 

24, 000 

25, 000 

26, 000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35.000 

86, 000 

37,000 

38,0(M) 

39,000 

40,  OCO 

41.000 
42.000 
43.000 
44.000 
45, 000 
46,000 
47, 000 
48,000 
49,000 
50,000 
51,000 
52,000 

Compres- 

sioD  per 

inch. 

Inch. 
0. 

.000070 
.000110 
.  000170 
.000220 
.000270 
.000320 
. 000380 
.000430 
. 000480 
.000520 
.000580 
. 000630 
.000690 
.000750 
.000820 
.000860 
.000920 
.000990 
.  001070 
.  001110 
.001200 
.  001270 
.  001350 
.  001430 
.  001540 
.001640 
.  001750 
.001890 
.002040 
.002240 
.002480 
.002710 
.003020 
.003400 
.003790 
.004180 
.004580 
.  004990 
. 005500 

.0060 
.0070 
.0080 
.0085 
.0090 
.0100 
.0110 
.  0120 
.  0140 
.0150 
.0160 
.  0200 

Saccessivo 

«.     

Sacccssive 

Kemarks. 

TotaL 

Pounds. 

l.OOO 

2,000 

3,000 

4.0UO 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24, 000 

compres-   .i-ennaQcni 
sion  per    1        wt. 
incTi.      ' 

permanent 
set. 

Indi. 
0. 
.000070 

Inch. 

Inch. 
0. 

Initialload. 
nUiniato  strength. 

.  000040 
.000060 
.000050 
.  OOOOISO 
.000050 
.000060 
.000050 
.000050 
.000040 

.000010 

.000010 



1 

.606650  {    .066640 

.000060 
.  000050 
.000060 
.000060 
.000070 
.000040 
.000060 
.000070 
.  000080 
.000040 
.  00009i) 
.000070 
.000080 

1 

1 

.000090 

.000040 

.  000140 

.000050 



I 

1 

25,000 
20,000 

.000080 
. 0001 10 
.  000100 
.  000110 
.000140 
.000150 
.000200 
.  000240 
.000230 
.000310 
.000380 
.  00039(1 
. 000390 
. 000400 

.000280    1      .OOOUO 

27.000 

28,000 

20,000 

30,000 
31.000 
32. 000 
33,000 
84,000 

.000630 

.000350 



.."....!....!;;:■'.'.;;;;:' 

.15,000 
1    86,000 

.001830    1      .001200 

!    37.000 

36.000 
39,000 
49,000 

41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

.000410 
.  000510 

.  O0O5 
.0010 
.0010 
.  OOO.") 
.0005 
.0010 
.0010 
.0010 
.  0020 
.0010 
.00  JO 
.0040 

.66.3666 

.  001770 
Deflection 

in  10". 
0. 
0. 
0. 

.01 

.02 

.04 

.07 

.09 

.10 



48.000 

1    49. 000 

. 

'    50,000 

.12 

1    51,000 

.14 
.22 

I    52.000 

-..« 

TESTS   OF   IRON   AND   STEEL. 


4dl 


No.  495. 


,,      ,         12"H&T 

Marks,      b  b 

'       Ko.  7 

Length,  12''. 
Diameter,  V\1W. 
Sectional  area,  1  square  inch. 
Specific  gravity,  7.3080. 


j&ppUed  load*. 


TotaL. 


PoundM. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10,000 

17,000 

16,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

30,000 

31.000 

32,000 

83,000 

34,000 

35,000 

86,000 

37.000 

88,000 

80,000 

40,000 


41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40,000 
50,000 
50,490 


I  Per  stiaore 
inch. 


Poundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12. 000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19.000 
20, 000 
21,000 
22,  OOO 
23,000 
24.000 
25,000 
2*1,000 
27,000 
28*000 
29,000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 


41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
49,000 
49,000 
50,000 
50,490 


Compres- 
sion per 
inch. 


Jneh. 
0. 
.000080 

.  iKwrio 

.000170 
.000220 
.000270 
. 000320 
. 000370 
.000420 
.  (H)0470 
.000520 
.  000570 
.  000620 
.000670 
. 000730 
.  000800 
.  000840 
.000900 
.000970 
.  001020 
.001090 
.OOllCO 
. 001250 
.001310 
.  001400 
.  001400 
.001600 
.  OD1700 
.001830 
.001980 
.  002190 
.002360 
.002580 
.002910 
.0032r0 
.  003630 


.  001400 
.004960 
.003560 


.0060 
.0070 
.0080 
.0085 
.0090 
.0100 
.0110 
.0130 
.U140 
.0160 
0180 


Successive 
compres- 
sion per 
inch. 

Permanent 
•  set. 

Inch. 

0. 

Saccessive 

permanent 

set. 

Inch. 

0. 

Itemarka. 

Inch. 
0. 
.000080 
.000040 
.  000050 
.  000050 
.  (X)0050 

Initialload. 
Ultimate  strength. 

.000030 

.000030 

.  000050 

::::::::::::   :::::: 

.  000050 

000050 

.000050 
.000050 

.000050 

000020 

.000050 



.000050 

............ 

.000050 
.0O0C6O 
.(MXM)70 

'".ooooso" 

'.006636'" 

.  000040 

.000060 

.000070 
.000050 
.000070 

*".*oo5i36" 

.066656' " 

.000070 

.000090 

' 

.000060 

.oooovo 

.000090 
. 000110 
.000100 
.  000130 
.006160 
.000210 
.000170 

.  000240 

.000110 



.  0005&0 

.000350 

.000220 

. 000330 
.000300 
.  000420 

■■'.'66i59o"" 

"'.*66i666" 

.  000350 

' 

.000480 

.000500 

.000000 
.000440 

.003050 

.002060 
Deflection 
in  10". 
0. 

.03 
.05 
.06 
.08 
.1.1 
.17 
.20 
.23 

.0010 



.0010 

.0005 

.0005 

.0010 
.0010 

.0020 
.0010 

.0020 
.0020 

S.  Ex,  36 31 
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TESTS   OF   IRON   JLSV   STEEL. 


12"  H  &  T 

Marks,        b  r 

'  No.  8 

LeDgth,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


No.  496. 


AppUed  loads. 

Compres- 

Total. 

Per  square 
Inob. 

sion  per 
loob. 

sion  por 
inch. 

Poundt. 

Pounda. 

Inch. 

Inch. 

1. 000 

1.000 

0. 

0. 

2.000 

2,000 

.000070 

.000070 

3,000 

3,000 

.000110 

.000040 

4,000 

4,000 

.000170 

.  000060 

5.000 

5,000 

.000210 

.000040 

6.000 

0.000 

.000250 

.000040 

7,000 

7.000 

.000300 

.000050 

8.000 

8,000 

.000370 

.000070 

0.000 

9,000 

.000420 

.000050 

10.000 

10.000 

.000470 

.000050 

11.000 

11.000 

.000520 

.000050 

12.000 

12,000 

.  000570 

.000030 

13.000 

13.000 

.000610 

.000040 

14.000 

14.000 

.000670 

.COOO^O 

16,000 

15.000 

.000720 

.000050 

16.000 

16.000 

..000800 

.000080 

17,000 

17,000 

.000640 

.000040 

18,000 

le.ooo 

.000910 

.000070 

ltt,000 

19.000 

.000970 

.000060 

20.000 

20.000 

. 001020 

.000050 

21,000 

21.000 

.001100 

.000080 

22,000 

22,000 

.OOlldO 

.000080 

23.000 

23,000 

.001240 

.000060 

24,000 

24,000 

.001320 

.000080 

25.000 

25,000 

.001410 

.000090 

28.000 

26.000 

.001520 

.000110 

27.000 

27.000 

.  001610 

.000090 

2c>,000 

28,000 

.  001720 

.000110 

20.000 

29.000 

.001850 

.000130 

80,000 

80,000 

.001990 

.000140 

31,000 

31,000 

.002220 

.000230 
.000190 

32,0t)0 

3i.000 

.002410 

83.000 

83,000 

.002660 

.000250 

34,000 

31.000 

.002080 

.000320 

85.000 

85,000 

.  0032B0 

.000300 

88,000 

36,000 

.003630 

.000370 

87,000 

37.000 

.004100 

.000450 

88,000 

88.000 

.004580 

.000480 

89,000 

39,000 

.005100 

.  000520 

40,000 

40.000 

.005580 

.000480 

41,000 

41.000 

.0060 

.000420 

42,000 

42,000 

.0070 

.0010 

43,000 

43,000 

.0075 

.0005 

41.000 

44,000 

.0080 

.0005 

4.\000 

45.000 

.0085 

.0005 

40,000 

46.000 

.0000 

.0005 

47,000 

47.000 

.0100 

.0010 

48,000 

48.000 

.0120 

.0020 

40.000 

40.000 

.0140 

.00-20 

50.000 

5II.000 

.0160 

.  1)020 

50,720 

50, 720 

.0-200 

.0040 

compres.  i  Permanent  S?™t!?i«? 
.m«*n«P    I        «,t.       |pera»nent| 


1 
Inch,       '      Ineiu 
0.                   0. 

■".'ooooio          .000010 

1 

■"".'ooooio 

.000030 



l"Vo6do8u 

.000040 

••"foooiio 

.OOOOIO 

\"":::::'.- 

I-.: 

*  1 

•*;000260    1      .000140 

•*"          _^  J 

*"; L 

"  .000610    1      .000350 

1 

*"*       .....1  

1 

.001610    1      .001000    , 

.003620 

.002010 
Deflection 
in  10".      1 
0.               ' 

0.               1 

i:;;;;:::;::: 

.02 

\ 

.03 

.04 

.06 

.08 

Initial  load. 


.14 
.16 
.20 
.30 


Ultimate  str 


TESTS   OF   IBON    AND    STEEL. 
No.  590. 

Muzzle  King. 

Location  of  specimens  same  as  in  breecb  ring:. 
Marks,  i2"^^T 

Diameter,  V'.l29. 

Sectional  area,  1  square  inch. 

Length,  30". 
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i 

Inch, 

Sooceasire 
eloDp^tion 
per  inch. 

Inch. 

Permaueot 
set. 

Inch. 

SncceMivo| 

permaneuti             Remarks, 
act.       < 

Total. 

Perfqaare 
inch. 

Poundf. 

'    Pounds. 

Inch.      1 

500 

500 

0. 

0. 

0. 

0. 

loitialload. 

1,000 

1.000 
2.000 
8,000 

'    .000020 
.000110 
.000177 

.000020 
.000090 
.000067 

0. 
0. 
.000007 

2.000 

a;  000 

'"".'600607  ' 

4,000 

4,000 

.000280 

.OOIWHI 

.000018 

.000006 

S,000 

5.000 

.000280 

.006060 

.000013 

0. 

0.000 

o^ooe 

.000888 

.000058 

.000018 

0.                                     ; 

T.ooa 

T.OfO 

.000390 

.000057 

.000018 

0.                t 

J».000 

1          8,000 

.000438 

.000043 

.000020 

.000007    *                                               ' 

9.000 

0,000 

.000490 

.000057 

.000030 

.000010    . 

10,000 

1        10,000 

.000633 

.000043 

.0000:10 

0. 

11,000 

11,000 

.000583 

.000050 

.000033 

.000003 

12.000 

1        12.000 

.000640 

.000057 

.000040 

.000007 

13,000 

18,000 

.000710 

.000070 

.000043 

.000003    ' 

14.000 

i        14,000 

.000783 

.000073 

.000060 

.000017    1 

15,000 

1        15,000 

.000860 

.000077 

.000073 

.000013 

1 

16.000 

16.000 

.000943 

.000083 

.(100007 

.000024 

17.000 

1        17,000 

.001027 

.00008* 

.000113 

.000016 

18,000 

■        19,000 

.001113 

.000086 

.000140 

.000027 

10,000 

10.000 

.001200 

.0000B7 

.000173 

.000033 

20.000 

20,000 

.  00I3.>0 

.     .000120 

.000213 

.000040 

21. 000 

21.000 

.001433 

.000113 

.  0002CO 

.000047 

22.000 

22,000 

.001563 

.000130 

.  000317 

.000057 

i 

23.000 

1        23, 000 

.001730 

.000167 

.000390 

.000073 

1 

21.000 

24,000 

.001887 

.0001^7 

.000493 

.000103 

26.000 

25.000 

.002057 

.000170 

.  ooom? 

.000154 

1 

26,000 

26,000 

.002847 

.000290 

.0C.0608 

.000156 

' 

2fl,400 

,        28,400 



Tensile  streogth. 





General  summary, 

BardDeas 15.99 

Tensile  Btrength  per  square  Inoh  of  original  aeotioD pnonds..      26,400 

roatUonof  mptare 8"fiomneok 

Character  of  broken  surfkoe coarse  granular 
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TESTS    OF   IRON   AND    STEEL. 


No.  591. 


Mil 
Marks,  12"  h  &  t 
'    No.  2 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Length,  30". 


Applied  loads. 

1 

EloDsatioD 
permch. 

Saccessive 

elongation 

per  inch. 

Permanent 
sot. 

Sacoeasivc  j 

Total. 

Per  sqnare 
inch. 

set.       1 

Pounds. 

Pound*. 

Inch. 

Itieh. 

Inch. 

IfiCh.         ' 

600 

5000 

0. 

0. 

0. 

0.              1  InitUlload. 

1,000 

1,000 

.000027 

.000027 

0. 

............ 

2.000 

2,000 

.000063 

.000036 

.000003 

.000003 

3,000 

3,000 

.000113 

.000050 

.000003 

0. 

4,000 

4.000 

.  000170 

.000057 

.000003 

0. 

6,000 

5,000 

.  000223 

.000053 

.000003 

0. 

0.000 

6.000 

.000283 

.000060 

.000003 

^ 

7.000 

7,000 

.  000343 

.000060 

.000007 

.000004      ' 

8.000 

8.000 

.000390 

.000047 

.000010 

.000008 

9,000 

0,000 

.000447 

.  000057 

.000013 

.000008 

10,000 

10,000 

«J 

.000060 

.000020 

.000007 

11.000 

11,000 

.000070 

.000030 

.000010 

12,000 

12,000 

.000633 

.000056 

.000030 

0. 

13,000 

13,000 

.000700 

.0IKI067 

.000040 

.000010    > 

14,000 

14.  GOO 

^   .000703 

.000063 

.000047 

.000007    1 

15.000 

15,000 

.000847 

.000084 

.000063 

.000016    1 

16,000 

10, 000 

.000013 

.000066 

.000077 

.000014    1 

17,000 

17.000 

.000907 

.000084 

.000100 

.000023    ' 

18.000 

18,000 

.001093 

.000006 

.000123 

.000023    ' 

10.000 

10,000 

.001193 

.000100 

.000157 

.000034    1 

20,000 

20,000 

.  001293 

.000100 

.000190 

.000033 

21,000 

21.000 

.001427 

.000134 

.000237 

.000047 

22,000 

22,000 

.001563 

.  000136 

.000303 

.000066 

23,000 

23,000 

.  001730 

.000167 

.000397 

.000094 

24.000 

24,000 

.001910 

.000180 

.000513 

.  000116 

25,000 

L'5, 000 

.003143 

.000238 

.000650 

.000137 

20.000 

20,000 

.002403 

.000200 

.000828 

.  000173 

26,080 

26,V80 

.  ........•• 

Tensile  strength. 



General  autnmary. 

Tensile  strength  per  square  inch  of  original  section ...pounds..      2^W0 

Position  of  ruptore 4"  from  middle  of  stem 

Cbaiacter  of  broken  snrfisoe coarse  granular 


Marks  on  bar  ^2"  H&T   * 

Length,  12''. 

Diameter,  1".129. 

Sectional  area,  1  sqaare  inch. 


TESTS   OP   IRON    AND   STP^EL. 

No.  480. 

Compression  Test. 
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Applied  loads. 

Comproa- 

aionp«r 

inch. 

Sncceasive 

eompres- 

aion  per 

incli. 

PermanDUt 
aet. 

SncceaaiTO 

permaneut 

act. 



Ineh. 

Remorka. 

Total. 

Peraqoare 
incn. 

Pimndt. 

P9Und9. 

Inch, 

Ineh. 

Ineh. 

l.OOO 

1,000 

0. 

0. 

0. 

0. 

loltiftl  load. 

2,000 
3,000 
4,000 
5,000 

•        2,000 
3.000 
4,000 
5,000 

.000070 

.000070 

0. 

!  000110 

!o00040 

0. 

.000170 

.000060 

0. 

.000210 

.000040 

0. 

6,000 

0,000 

.00<»270 

.000060 

.000010 

'"."ooooio" 

im 

7.000 

.000310 

.000040 

.000010 

0. 

8,000 

8,000 

.000860 

.000090 

.000020 

.000020 

0,000 

9,000 

.000410 

.000050 

.000020 

0. 

30,000 

10,000 

.000450 

.000040 

.000020 

0. 

11,000 

11,000 

.000500 

.000050 

.000030 

.000010 

12,000 
13,000 

12,000 

.000550 

.000050 

.000040 

.000010    ' 

13,000 

.000610 

.000060 

.000050 

.000010    > 

14,000 

14,000 

.000670 

.000060 

.000060 

.000010    I 

15.000 

15.000 

.000710 

.000040 

.600070 

.000010 

10,000 

10,000 

.000760 

.000050 

.000080 

.000010 

. 

17.000 

17.000 

.000810 

.000050 

.000080 

®- 

18,000 

18.000 

.000860 

.000050 

.000090 

.000010 

19,000 

19,000 

.000930 

.000070 

.  000100 

.000010 

^ 

20.000 

20,000 

.  OOIOIU 

.000080 

.000400 

0. 

21,000 

21,000 

. 001070 

.000060 

.000120 

.000020 

22.000 

22,000 

.001130 

.000060 

. 000130 

.000010 

23,000 

23,000 

.001180 

.000030 

.000150 

.000020 

24,000 

24,000 

.  001240 

.000060 

.  000170 

.000020 

25,000 

25,000 

.001840 

.000100 

.000200 

.000030    i 

2«.000 

26.000 

.001410 

.000070 

.000220 

.000020    1 

27,000 

27.000 

.001480 

.000070 

.000260 

.000040    1 

28.000 

28,000 

.001580 

.000100 

.000310 

.000050    i 

29.000 

20.000 

.001690 

.000110 

.000370 

.000060 

30,000 

30,000 

.001820 

.000130 

.000440 

.000070    i 

31,000 

31,000 

.001040 

.000120 

.  000.550 

.000110 

32,000 

32,000 

.002120 

.000180 

.000680 

.000130 

33,000 

33,000 

.002340 

.000220 

.000790 

.000110 

34,000 

34.000 

.002580 

.000240 

.000970 

.000180  ; 

35,000 

35,000 

.005870 

.000290 

.001200 

.000230 

36.000 

36,000 

.  003200 

.000330 

.001490 

.000200 

37.000 

87,000 

.003560 

.000360 

.001820 

.000330 

38.000 

38,000 

.003990 

.000430 

.002220 

.000400 

30.000 

30,000 

.  004400 

.000410 

.002540 

.000320 

40,000 

40,000 

•     .004870 

.  000470 

.002960 

.000420 
Deflection 
at  middle. 

41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50.000 
61,000 
52,000 

41  000 

.0050 

.000^30 

.01-»- 

42*.  000 
4.1,  000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50  000 

.0060 

.0010 

.... '.'/.. '.'.'.. 

.Oldb 

.0070 

.0010 

.02 

.0080 

.0010 

.03 

.0090 

.0010 

.06 

.0100 

.0010 

.08           ' 

.0110 

.0010 

.11 

.0120 

.0010 

.12 

.0130 

.0010 

.15 

.0140 

.0010 

.10 

5l!000 
52,000 

.0150 

.0010 

.18 

.0180 

.0030 

^.'.'.'.'.'.'.'.'.'.. 

.24 

52,100 

62,100 

Ultimate  atrengtb. 

„ 

__ _ 
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TESTS   OP   IRON   AND   STEEL. 

No,  481. 

Compression  test. 


Marks  on  bar,     m  r 

Length,  12". 

Diameter,  rM29. 

Sectional  area,  1  sqaare  inch. 


Applied  loads. 


Total. 


Pound9. 
1.000 
2,000 
3.000 
4,000 
5,000 
0,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
15;  000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
23,000 
23,000 
24.000 
25,000 
20,000 
27,000 
28,000 
20,000 
80,000 
81,000 
32.000 
33,000 
34,000 
85,000 
80,000 
87,000 
38,000 
30,000 
40.000 


41,000 
42,000 
43,000 
44.000 
43,000 
40.000 
47,000 
48,000 
49,000 
50.000 
51,000 
r.2,000 
52, 020 


Per  sqaare 
<       inch. 


Pounda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15. 000 
16,000 
17,000 
18,000 

10,  eoo 

20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35. 000 
36,000 
37.000 
38,000 
39,000 
40,000 


t  ''' 


41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
5J,  000 
52,020 


"Sir '  -'"{r 


Inch. 
0. 

.000080 
. 000120 
.000170 
.000220 
.000270 
.000320 
.000380 
.000430 
.000490 
.000540 
.000590 
.000660 
.  000720 
.  000780 
.000840 
.000900 
.000960 
.001020 
. 001080 
.001150 
.001210 
.001280 
.  001370 
.  001450 
. 001520 
.001610 
.001690 
. 001780 
.001890 
.  O02010 
.002180 
.002340 
.002480 
. 002720 
.002040 
.  003220 
.  003510 
.003700 
.004160 


.0045 
.0:'50 
.0000 
.0070 
.0080 
.0090 
.0100 
.0110 
.0120 
.0130 
.0140 
.0180 


Inch. 
0. 

.000080 
.000040 
.000050 
.000030 
.000030 
.  000050 
.000060 
.000050 
.  000060 
.  000050 

.  roo050 

.000070 
.000060 
.000060 
.000060 
.000060 
.000060 
.000069 
.000060 
.  000070 
.000060 
.  000070 
.000090 
.  000080 
.000070 

.  rx)0090 

.  000080 
.000090 
.000110 
.  000120 
.000170 
.000160 
.000140 
.  000240 
.  00{)220 
.000380 
.  000290 
.000280 
.000370 


. 000340 

.0005 

.0010 

.0010 

.  0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0010 

.0040 


Permanent 
set. 


Inch, 

0. 

0. 
.000010 
.000010 
. 000010 
.000010 
.000020 
.000030 
.  000040 
.000040 
.000050 
.000060 
. 000070 
.000080 
.  000090 
.000090 
..000100 
.000100 
.000110 
.  0001.30 
.000140 
.000160 
.000180 
.000190 
.000210 
.000240 
.000270 
.000310 
.000350 
.  000410 
.0004X0 
.000560 
.000670 
.000770 
.000940 
.001110 
.  OOlS.'iO 
. 001580 
.  001820 
.  002120 


SacceaaiTe 

permanent 

set. 


Inch. 
0. 


.000010 

0. 

0. 

0. 

.000010 
.000010 
.000010 

0. 

.000010 
.OOGOlfl 
.000010 
.000010 
.000010 

0. 
.000010 

a 

.000010 

.000020 

.000010 

.  000020 

.O0CO2O 

.000010 

.000020 

.000030 

.000030 

.  000040 

.000040 

.000060 

.000U70 

.000080  ' 

.000110 

.000100  I 

.000170 

.000170  I 

.000240 

.U00230 

. 000240 

.ooosooc 
Deflection 
at  middle. 

.Ol± 

.01 

.02 

.08 

.03 

.04 

.05 

.08 

.10 

.15 

.21 

.26 


Remarka. 


Initial 


Ultimate  atrongth. 
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Marks  on  bar,      m  b 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 


Applied  londii. 

Compres* 

aion  per 

inch. 

Sacoessivo 
compres- 
sion per 
inch. 

Pemaaent 
set 

SaooeuiTO 

permanent 

act 

Remarka. 

Total.- 

PorBoaoro 
inch. 

Paundt. 

Pounds. 

Inek. 

Inch. 

Inch. 

Inch. 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3.000 
4.000 
5.000 
6.000 
7,000 

2,000 
3,000 
4.000 
5,000 
6,000 
7,000 

.600070 
.000110 
.000170 
. 000210 
.000270 
.000320 

.000070 
.000110 
.000060 
.000040 
.000060 
.OOOOSO 

0. 

0. 
0. 
0. 
0. 
0. 

/ 



*"""■ 

8,000 

K.00O 

.000870 

.ooooso 

.000010 

"Vooooio" 

9.000 

9,000 

.000430 

.000060 

.000010 

0. 

10,000 

10.000 

.00M70 

.000040 

.000020 

.000010 

* 

11,000 

11,000 

.000340 

.000070 

.000020 

0. 

1^000 

12,000 

.0OU50O 

.000050 

.000020 

0. 

13.000 

13,000 

.000040 

.000030 

.000030 

.000010 

14,000 

14,000 

.000700 

.000060 

.000040 

.000010 

15,000 

15,000 

.000770 

.000070 

.000000 

.000020 

HOOO 

16^000 

.000820 

.000050 

.000080 

.000020 

17,000 

17.000 

.000870 

.000050 

.000080 

0. 

18.000 

18.000 

.000940 

.000070 

.000000 

.000010 

19,000 

19,000 

.001000 

.000060 

.000100 

,000010 

20.000 

20.000 

.001070 

.000070 

.000110 

.000010 

21,000 

21.000 

.001130 

.000060 

.000120 

.000010 

,     22.000 

22.000 

.001190 

.000060 

.000140 

.000020 

'     23.000 

23,000 

.001260 

.000070 

.000150 

.000010 

'     24,000 

24.000 

.001330 

.000070 

.000170 

.000020 

25.000 

25.000 

.001420 

.000000 

.000190 

.000020 

I     26,000 

26,000- 

.001480 

.000060 

.000220 

.000030 

1 

'     27.000 

27,000 

.001570 

.000090 

.•00250 

.000030 

28.000 

28,000 

.0014B0 

.000080 

.000290 

.000030 

29.000 

29.000 

.001750 

.000100 

.000330 

.000050 

30,000 

80,000 

.001840 

.000090 

.000370 

.000040 

31,000 

31,000 

.001950 

.000110 

.000430 

.000060 

32.000 

32,000 

.002070 

.000120 

.000500 

.000070 

33.000 

83,000 

.002220 

.000150 

.000380 

.000080 

3»,000 

84,000 

.002350 

.000130 

.000670 

.000090 

85.000 

85.000 

.002560 

.000210 

.000810 

.000140 

30.000 

30.000 

.002780 

.000220 

.000980 

.000170 

87.000 

37,000 

.008020 

.000240 

.  001180 

.000200 

3S.00O 

38.000 

.003280 

.000260 

.001380 

.000200 

30.000 

39.000 

.003340 

.000200 

.001600 

.000220 

40.000 

40,000 

.003940 

.000400 

.001930 

.000330 
at  middl& 

41.000 
42.000 
43.000 
44.000 
45.000 
46.000 
47,000 
48,000 
40.000 
50.000 
51,000 
52.000 
ft2,700 

41.000 
42.000 
43.000 
44.000 
45.000 
46.000 
47,000 
48  000 

4«;ooo 

50,000 
51.000 
52,000 
68,700 

.0040 
.0050 
.0060 
.0065 
.0065 
.0070 
.0080 
.0090 
.0100 
.0105 
.0120 
.0130 

.000060 
.0010 
.0010 
.0005 
0. 
.0005 
.0010 
.0010 
.0010 
.0005 
.0015 
.0010 

.01 
.02 
.04 
.05 
.06 
.07 
.08 

:i; 

.12 
.14 
.16 

! 

Ultimate  atrength.          i 
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Marks  od  bar,     m  k 

Lengtb,  12".^ 

Diameter,  1".129. 

Sectional  area.  1  sqaare  inch. 


TESTS   OF   IRON   AND   STEEL. 

No.  483. 

Compression  Test 


Applied  loads. 


Total. 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

0.000 

7,000 

R,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,00U 

33,000 

34,000 

85.000 

30.000 

87,000 

38,000 

39,000 

40.000 


41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61.000 
52,000 
52,800 


Per  Moaro 
inch. 


Comprea* 

sion  per 

inoo. 


PoundM. 

1,000 

2,000 

3,000 

4,000 

.\000 

0.000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

18,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28.000 

'20,000 

30,000 

31, 000 

32.000 

33,000 

34.000 

35.000 

30,000 

37,000 

38.000 

39,000 

40,000 


41,000 
42,000 
43,000 
44,000 
45, 000 
40.000 
47,000 
48,000 
49,  000 
50, 0(H) 
&l,00t) 
52,000 
52,300 


Inch, 
0. 

.000080 
.000120 
.000170 
.000220 
.000270 
.000310 
.000370 
.OD0410 
.000440 
.000510 
.000560 
.000610 
.000670 
.000720 
.000760 
.  000820 
.000870 
.000940 
.001000 
.  001070 
.  001120 
.001190 
.001260 
.001340 
.001430 
.001490 
.001580 
>  .001680 
.001810 
. 001930 
. 002130 
.  002290 
.002480 
.002780 
.  003100 
.  003410 
.  003770 
.004110 
.0O4G40 


.0050 
,0000 
.0065 
.0070 
.0080 
.  0085 
.0090 
.0100 
.0110 
.0120 
.0130 
.  01  GO 


SnccessiTo 

oompreR-  i  Permanent 
aion  per    i        set. 
incu.       I 


Inch,      ' 
0. 

.000080 
.000040 
.000050 
.000050 
.000050 
.000040  , 
.000060  I 
.000040  , 
.000030  ' 
.000070  I 
.OOOOiJO 
.000050  > 
.000060 
.000050 
.000040 
.000060 

.oooa50 

.000070 

.OOOOGO 

.000070 

.0000.">0  •; 

.<iO0O70 

.000070 

.000080  ' 

.000090 

.000060  I 

.000090 

.ounioo  < 

.000130 
.000120  i 
.000200 
.000160  I 
. 000190  , 
.000300 
.000320 
.000310  , 
.000360 
.000340 
.000530  t 


. 000360 
.0010 

.  oo(i:> 

.  0005 
.0010 
.  0005 
.  000."> 
.0010 
.0010 
.0010 
.0010 
.0020 


Inch. 

0. 

0. 

0.   . 

0. 

0. 

.000010 
.000010 
.000020 
.000020 
.000030 
.000030 
. C00C40 
.000050 
.000060 
.000070 
.000070 
.000080 
.000080 
.000090 
.000100 
.000110 
.000130 
.000150 
.000180 
.000200 
.000230 
.000250 
.000280 
.000330 
.000390 
.000400 

.oooa-to 

. 000740 
.  000H70 
.001130 
.  001380 
.001670 
. 001970 
.  0022b0 
. OG2730 


Saoceaaive 

permanent 

set. 


Remarka. 


Inch. 


Initial  load. 


.000010 

0. 
.000010 

0. 
.000010 

0. 
.OOOOiO 
.000010 
.000010 
.000010 

0. 
.000010 

0. 
.000010 
.OOOOIU  I 
.000010  I 
.000020  ' 
.  000020 
.000030  . 
.000020  I 
.000030  I 
.000020  , 
.000030 
.000050  I 
.000060 
.000100  I 
.000140  , 
.000110 
.000130  , 
.000260 
.000250 
.000290  ' 
.000300 
.000310 
.000450 
Deflection 
at  middle. 
.02 
.01 
.05 
.06 
.07 
.09 
.10 
.12 
.14 
.10 
.20 


nitimaie  otrength. 
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No.  484. 
Compression  Test, 


Marks  on  bar,     m  k 

Length,  12''. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


AppUed  loads. 

Compres- 
sion per 
Incli. 

Saccessive 

compros- 

sion  por 

incli. 

Ponnanent 
set. 

Sncce.ssiTo 

permanent 

set. 

total. 

Persquar© 
inch. 

Remarks. 

Poundt. 

Pounda. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3.000 

2,000 
3.000 

.000070 
.  000120 

.  000070 
.000050 

0. 
0. 

4,000 

4  000 

.  0O017O 

.  000050 

(J. 



5,000 

5,000 

.  000220 

.  000050 

.000010 

.000010 

6,000 

6,000 

.  000270 

.  oooo:,o 

.000010 

0. 

7,000 

7,000 

.000310 

.    .000040 

.000020 

.000010 

8.000 

«,000 

.  0003G0 

.  000050 

.  000030 

.000010 

9,000 

9,000 

.  000420 

.000000 

.  000040 

.  000010 

10.000 

10.000 

.  000400 

. 000040 

.000050 

.000010 

11,000 

11.000 

.0005 10 

.  000050 

.  000050 

0. 

12,000 

12.  POO 

.  OOOSCO 

.  OOC050 

.  000000 

.000010 

13,000 

13,000 

.0006 10 

.  000050 

.  000070 

' .  000010 

14,000 

14,000 

. OOOCOO 

.000050 

.000070 

0. 

16,000 

15,000 

.  000720 

.000060 

.  000080 

.000010 

10,000 

16.000 

.000770 

. 000050 

.000000 

.000010 

17,000 

17.000 

.  000830 

. 000000 

.  000090 

0. 

18,000 

16.  OUO 

.  0U0870 

. OOOOIO 

.  OOOOflO 

0. 

19,000 

19. 000 

.  000920 

. 000050 

.000100 

.000010 

20.000 

20, 000 

.  000070 

.000050 

. 000100 

0. 

21,000 

21, 000 

.  001050 

.000080 

.000120 

.000020 

22,000 

22.000 

.001110 

. ooooco 

.001)140 

.  0000-20 

23,000 

23, 000 

.001170 

.000000 

.  000 1 00 

. 000020 

24,000 

24,  000 

. 001220 

.  0000.50 

.000170 

.  000010 

25,000 

25.000 

.  001300 

.  000080 

.OOOHjO 

.  000020 

26,000 

26,000 

.  001360 

.  000060 

.  000210 

.  000020 

27,000 

27.000 

.0014:10 

.000070 

.  000230 

.000020 

28,000 

28, 000 

.001520 

.  OOOOOi) 

. OU0200 

. 000030 

M,000 

29,000 

.001610 

.  OOOODO 

.000310 

.000050 

30,000 

30,000 

.001710 

.000100 

.  0003CO 

.  0000.30 

31,000 

31, 000 

.001810 

.000100 

.000420 

.000060 

32,000 

32, 000 

\      .  001930 

.  000120 

. 000490 

.000070 

33,000 

33,000 

.  002080 

.000150 

. 000590 

. 000100 

34,000 

34,000 

.  002220 

.000140 

.  OOOGOO 

.000100 

35.000 

33, 000 

.  002440 

. 000220 

.  000830 

. 000140 

1 

36.000 

36,000 

.  Oi  2CS0 

.   .000240 

.  001030 

. 000200 

37,000 

37,000 

.  002920 

.  OC0240 

.  0012i0 

.000190 

3g,000 

.•J8, 000 

.  003180 

.000200 

. 001440 

.  000220 

39,000 

39,000 

.  0O3C20 

.000440 

. 001800 

.000300 

40,000 

40.  OGO 

.  003920 

.000300 

.002100 

.000300 
Deflection 
at  middle. 

41,000 
42,000 

41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47, 000 
48,  OCO 

.  0040 

.  000080 

.01 

.  OU.V) 

.0010 

.02 

43,000 
44.000 
45,000 
46,000 

.0060 

.0010 

.03 

.0063 

.  0005 

.04 

.0070 
.  0075 
.0080 

.0005 
.0005 
.  0005 

.05 
.06 

.08 

47,000 

48,000 

.0090 

.0010 

.10 

40,000 

49,000 

.0095 

.0005 

.14 

50,000 

50,000 

.0100 

.  0005 

.18 

^ 

51,000 

51,000 
52,000 
53,000 

.0110 
.0130 
.0150 

.0010 
.0020 
.0020 

.18 
.20 
.27 

Ultimate  strengtli. 

52, 000 

63,000 
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TESTS   OP   IRON   AND   STEEL. 

No.  485. 

Compression  Test 


12"  H  &  T 

Marks  on  bar,     ^ 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


AppU( 
Total. 

Ml  loads. 

Compres- 
sion por 
incu. 

Saccessivo 
compres- 
sion per 
inch. 

Permanent 

Soocessiye 

permanent 

set. 

Per  sqaaro 
inch. 

Potinda. 

Rem 

PoundM. 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
3,000 

2,000 
3,000 

.000070 

.000070 

0. 

.000110 

.000040 

.000010 

'"".'ooooio" 

4,000 

4.000 

.000160 

.000050 

.000010 

0. 

5,000 

5,000 

.000210 

.000050 

.000020 

.000010 

0,000 

6,iK)0 

.000260 

.000050 

.000030 

.000010 

7,000 

7,000 

.000310 

.000050 

.000030 

0. 

8,000 

8,000 

.000360 

.000050 

.000040 

.000010 

9,000 

0,000 

.000390 

.000030 

.000040 

0. 

10,000 

10.000 

.000430 

.000040 

.000040 

0. 

11,000 

11,000 

.000490 

.000060 

.000050 

.000010 

12,000 

12.000 

.000540   . 

.000050 

.000050 

0. 

13,000 

13.000 

.000590 

.000050 

.000060 

.000010 

14,000 

14,000 

.000650 

.000060 

.000070 

.000010 

15,001 

15.000 

.  000720 

.000070 

.000070 

0. 

16.000 

16,000 

.000760 

.000040 

.000080 

.000010 

17,000 

17.000 

. 000810 

.000050 

.000090 

.000010 

18,000 

18,000 

.000860 

.000050 

.000100 

.000010 

10,000 

19.000 

.000910 

.000050 

.000100 

0. 

20,000 

20.000 

.000980 

.000070 

.000110 

.000010 

21,000 

21.000 

.001060 

.000080 

.  000120 

.000010 

22,000 

22,000 

.001110 

.000050 

.000130 

.000010 

23,000 

23,000 

.001160 

.000050 

.  000140 

.000010 

1    24,000 

24,000 

.  001210 

.000050 

.000150 

.000010 

25.000 

25.000 

.001290 

.000080 

.000160 

.000010 

20,000 

20,000 

.001360 

.000070 

.000180 

.000020 

27,000 

27,000 

.001430 

.000070 

.000210 

.000030 

28,000 

28,000 

.001520 

.000090 

.000240 

.000030 

29,000 

29,000 

.001590 

.000070 

.000280 

.000040 

30,000 

30.000 

.001690 

.000100 

.000320 

.000040 

81,000 

31,000 

.001810 

.000120 

.000370 

.000050 

82,000 

32,000 

.001910 

.000100 

.000430 

.000060 

83,000 

33,000 

.002080 

. 000170 

.000540 

.  OODllO 

34,000 

34.  OOO 

.000140 

.000630 

.000090 

35,000 

35,000 

.002430 

.000210 

.000780 

.000150 

36,000 

36. 000 

.002650 

.000220 

.000970 

.000190 

37,000 

37, 000 

« 002850 

.000200 

.001120 

.000150 

88,000 

38,000 

.  003140 

.000290 

.001390 

.000270 

39.000 

39,000 

.003450 

.000810 

.  001020 

.000230    . 

'    40,000 

40,000  * 

.003830 

.000380 

.  001970 

.000350    1 
Deflection  ; 
at  middle.  ' 

41,000 
42,000 
43,000 
44,000 
j    45,000 
1    46,000 
47,000 
48,000 

41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

.0050 

. 001170 

.01— 

.0060 

.0010 

.01            1 

.0065 

.0005 

.02           1 

.0070 

.0005 

.02 

.0075 

.0005 

.02-f 

.0080 
.0090 

.0005 
.0010 

.025 
.03 

48.000 

.0095 

.WHi5 

.034- 

!    49,000 

;     50,000 

51,000 

'    52, 000 

49.000 

.0100 

.0005 

..'....'...'... 

.04 

50,000 

.0105 

.0003 

.05 

51.000 
52,000 

.0110 
.  OIJO 

.0005 
.0010 

.07 
.10 

!    53,000 
1     54,000 

5J,000 

.0130 

.0010 

.13 

54,000 

.0140 

.0010 

.17 

64,800 

54,800 

.0100 

.0020 

.26 

Ultimate  sti 

ll 
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.     No.  682^. 
Marks,  ^-ijf^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  3". 


Applied  loads. 


Total. 


anna 
Dcn. 


,  Elongation 
j   per  inch. 


incl 


P&undt. 

250 

1.250 

2,500 

3,750 

5,000 

tt.250 

7,500 

I      8,750 

I    10,000 

I    10.250 

10.500 

I    10,750 

!    11.0C0 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14.000 

14,250 

14,500 

14,750 

15,000 

15,500 

10,000 

16,500 

17,000 

17.500 

18,000 

18,500 

19.000 

19.500 

20.000 

20. 500 

21,000 

21.500 

22,000 

22,500 

23,000 

23,500 

23,080 

21,700 


Poundt. 
1,000 
5,  COO 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
50.000 
57.000 
.'>8.000 
.50,000 
60.000 
62,000 
(U.O0O 
60,0U0 
A8,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80.000 
88,000 
90,000 
02,000 
94,000 
04,720 


Succeaaivo 
elonfiation 
per  inch. 


I 


I 


.UlOOOO 
.  010567 
.010867 
.011507 
. 012300 
.013367 
.015567 
.  017007 
.018033 
.  021333 
.  023300 
.025600 
.  028333 
.031067 
.  034500 
.038007 
. 042100 
. 047067 
.  052500 
.05090U 
.068067 
.082067 
.1100 
.1400 


Insh. 
0. 

.000100 
.000300 
.000433 
.000633 
. 000733 
.000933 
.001100 
.001233 
.  001267 
.001300  I 
.001333  I 
.001367 
.  001433 
.  001467 
.001500 
.001533 
.001367 
.001633 
.  001667 
.001700 
.001733 
.001800  I 


Inch. 
0. 

.000100 
.000200 
.  000133 
.000200 
.000100 
.000200 
.000167 
.000133 
.000034 
.000033 
.000083 
.000034 
.000066 
.000034 
.  0OCO33 
.000033 
.000034 
.000060 
.000034 
.000033 
.000033 
.000067 


.000567 
.000300 
.000700 
. 000933 
.000867 
.002200 
.001500 
.001860 
.  002400 
.001067 
.002300 
.  002733 
.002734 
.003433 
.  003567 
.004033 
.004907 
.  00.5433 
.  007400 
.  008167 
.  014000 
.027033 
.0300 


^•-r°'i^sss2fJi?i 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Kemarka. 


IniUol  load. 


.000033  I 


.000033 


.000033 


.  007707 


.  007734 


Elastic  limit. 


.1 


.003233 


Tenaile  strength.  j 

Load  at  time  of  rapture.' 


General  summary. 

Specific  gravity 7.8658 

Hardness *. 18.09 

Tensile  strength  per  aqnare  inch  of  oricinal  section pounds..      04,720 

Elastic  limit  per  square  inch  of  original  section , do —      54,000 

Elongation  per  inoD  after  rnptnre inch..      0.2167 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001800 

Eednction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  rapture,  per  centum  of  original  section 39. 2 

Position  of  mptnre ".35  from  middle  of  stem 

Character  of  broken  sarface.  silky,  00  per  cent,  fine,  granular,  radiating  from  center  of  broken  surface, 

40  per  cent 
Elongation  of  inch  sectiona "17,  ".35*,  ".13 
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TESTS   OP   IRON  AND  STEEL. 


Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  3". 


No.  683, 


Total. 


I  Poundi. 

230 

1,250 

I      2,500 

'      3, 750 

5,000 

0,250 

7,000 

8,750 

10,000 

10,250 

I     10,500 

•    10,750 

'     11,000 

11.250 

11,500 

11.750 

,     12, 000 

!     12,250 

;     1:2.500 

12, 750 

13,000 

13,250 

'     13.  .'iOO 

'     13. 750 

,     14, 000 

'    14,250 

l*,.''iOO 

,     14, 750 

15.000 

15.500 

16.000 

16,500 

17,000 

17,500 

18.000 

18,500 

10,000 

10,500 

20.000 

20,500 

21.000 

21.500 

22.000 

22.500 

23,000 

23,600 

24,000 

24,600 

25,000 

25, 470 

24,600 


«L  loads. 

Persqnare 
inch. 

Elonf^fltion 
per  inch. 

Inch. 

0. 

.  000133 
.000300 
.000433 
.000033 
.000800 
.000067 
.  001133 
.001267 
.001207 
.  (HU300 
.  001333 
.001367 
.001400 
. 001467 
.001500 
.001533 
.  001567 
.001633 
.  001667 
.001667 
.001700 
.001733 
.  001767 
.  001833 
.003567 
.000100 
.006167 
.007133 
.008067 
.009433 
.  011333 
.012800 
.014333 
.016067 
.  017633 
.019500 
.021333 
.023600 
.026033 
.028333 
. 031533 
.034033 
.038333 
.042333 
.047067 
.053000 
.0600 
.0733 
.1000 

Sacccasire 
olonjiation 
per  inch. 

Inch. 

0. 

.000133 
.000167 
.  000133 

■.  000200 
.000167 
.000167 
.000166 
.000134 

0. 

.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.0O0OC6 
.000034 

0. 

.000033 
.000033 
.000034 
.000066 
.  001734 
.002.'i33 
.000367 
.000666 
.000034 
. 001366 
.001000 
.  001467 
.001533 
.001734 
.001566 
.001867 
.001833 
.002267 
.002433 
.002300 
.  00.3290 

Permanent 
set. 

Inch. 
0. 
0. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 

Sacoeaaive 

permanent 

set. 

Romarka. 

Potindt. 
1.000 

Inch, 

Initial  load. 

5.000 
10.000 
15.000 

20.000 

25, 000 

30,000 
35, 000 

40,000 
41,000 
42, 000 

1           

43,000 
44,000 
4.'»,  000 
40,000 
47,000 
48,000 

• 

0. 

( 

::::::::;;;i:;:::::::::: 

49, 000 
50,000 
51,000 

0." 

52. 000 

53,000^ 
54.000 

1 

Elastic  limit. 

55,000 



0. 



56.000 

•     57, 000 

58,000 

50,000 
60.000 
62,000 

.004800 

.004800 

64,000 

'  66,000 

68,000 

^ 

70,000 

72,000 

74,000 

76,000 

78, 000 

80,000 

82,000 

84,000 

86,000 

88,000 

.003400 
.003400 

90,000 

02,000 

.004000 

.004734 

.  005033 

.0070 

.0133 

.0267 

04,000 

1 

06.000 

, 

98,000 

' 

100,000 

101.880 

Tensile  strength. 

Load  at  time  of  rapture. 

General  summary. 


Tensile  strength  per  stiuare  inch  of  orleinal  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do 

Elongation  per  inch  after  rapture inch-. 

Elongation  per  inch  under  strain  at  elastic  limit do. . , . 

Keductionindiameter  at  point  of  rupture do.... 

Ke<lactionin  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture   '^3fh>m  neck. 

('haracter  of  broken  surface granular  at  circumferenoo;  center,  rough  spongy 

Elongation  of  inch  sections ".17*,  ".08,  ".O-t 


101.  S80 

56.000 

0.1100 

.001833 

.004 

21.4 
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•       No.  684. 
Marks,  i2«HjT 

Diameter,  '',564. 

Sectional  area,  .25  square  iucb. 

Length,  3". 


Applied  loads. 


i^ss-iHt'i-^'^^": 


Initial  load. 


Kemarks. 


Elastic  lituit. 


!  Teutulo  strength. 
Load  at  time  of  mptare.! 


General  Mumtnary, 

Tensile  atrength per  sqaare  inch  of  orislnal  section pounds..      02,200 

Klaatio  limit  per  square  inch  of  originu  section do 50. 000 

Klongation  per  inch  after  mptare inch..      0.1067 

Elongation  perlnch  under  strain  at  elastic  limit do 001767 

Rednctiofn  in  diameter  at  point  of  rapture do 084 

Hedaction  in  area  after  raptare,  per  centum  of  original  section 27.U 

Position  of  rupture l".l  from  nock 

Character  of  broken  sarfkce,  granular,  70  per  cent. ;  dull  spongy,  reaching  from  ciroumferenco  to  cen- 
ter, 80  per  cent 
Elongation  of  inch  scotioos ".23*. 'V-'4*,  ".12 
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TESTS   OF   IRON    AND    STEEL. 
No.  G85. 


12"  H  &,  T 


Marks,       r,,^ 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 

Length,  2'^ 


r 


Applied  loadA.       | 

1  Elonpitioii   l?;^\2  J  Permanent  I  S^^^L^t 

nfirinch      o'onsatwn  1  *        i  permanent 

Per  square,   P«r»°c«-   |   per  inch.  **'^-        i        set. 


Total. 


inci 


sqna 
Qcb. 


I*oundt. 

Pounds. 

Inch. 

Inch, 

250 

1,000  1 

.0 

.0 

1,250 

.'>,000  1 

.000050 

.000050 

2,500 

10,000  1 

.000200 

,000150 

♦  3,750 

15,000  1 

. 000350 

.000150 

5,000 

20,000  ; 

.000500 

.  0001.50 

0.250 

25,000  ' 

.000650 

.000150 

1   7,500 

30,000  1 

.000850 

.  000200 

'   H.  750 

35, 000 

.001000 

.  000150 

i  10.000 

40,000  1 

.  001200 

.  000200 

10,250 

41,000  1 

.  001250  . 

.  000050 

'  10,600 

42, 000  ' 

.  001500 

.  l,002.JO 

:  10.7.'iO 

43. 000 

.  0024.50 

.  000950 

11,000 

41,000  • 

.  002850 

.000400 

1  11,250 

4.->,000  ' 

.  003600 

.  000750 

1  ii,r>oo 

40. 000 

.003900 

.  000300 

11,7.-10 

47.000 

.004400 

.  000500 

'  12,000 

48, 000 

.  00.-I350 

.  000950 

'  lL',250 

40,000 

.006000 

.  000650 

1  12,500 

Ttl),  000 

.  006700 

.000700 

l'.».  750 

51,000 

.  007.^00 

.000600 

,  j:i.ooo 

52, 000 

.  007800 

.  000500 

1  13,2.50 

63/000 

.  008::00 

.000500 

.  13,500 

.-4, 000 

.  00i»300 

.0>»1000 

1  13,750 

.5:.,  000 

.010000 

. 000700 

i  14,000 

50, 000 

.0108.50 

. ooo8:o 

14,250 

57, 000 

.0113.50 

.000500 

1  14,500 

.58,000  I 

.012250 

.  C'OOOOO 

14, 7.-0 

59, 000 

.013000 

. 000750 

1.5,000 

60,  000 

.014150 

.001150 

'  1.5,  .500 

62,  ('00  » 

.01.5750 

.001600 

16,000 

04.000 

. 017750 

.002000 

10,  .500 

60. 000 

. 019750 

.  002000 

I  17,000 

68, 000 

. 022000 

.  0022.50 

17,  f.00 

70,  00(J 

. 024750 

.002750 

'  18,000 

72,000 

.  027050 

.  002300 

'  18,  .'^^OO 

74,  too 

.  030000 

. 002950 

,  19, 000 

76.000 

.033000 

.  003000 

19,500 

78.000 

. 030550 

.  00.15.50 

'  20,000 

W,000 

.  040600 

.  0040,50 

1  20.500 

82,000  , 

.045400 

.004800 

.  21,000 

84,  000 

.  051000 

.005600 

'  21,500 

86,000 

.058250 

.007250 

22.000 

88,000 

.06.5500 

. 007250 

I  22,500 

.  90.000  ' 

.077500 

.  012000 

22.880 

01,520  1 

.1000 

.0225 

Inch, 


Inch, 


Bemarlu. 


Initial  load. 


ElaaUoUmit 


"VooioSo"  ".662650" 

1 

.664766  1  .662656 

.:.:;::. ::::i:::::::::::; 

".  007966"!  "*.*663266"' 

.011650 


.003750 


Tenallo  stren^rth. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .      01 ,  520 

Elastic  limit  per  square  inch  of  originafsection do 41,000 

£Ion((ation  per  inch  after  rupture inch. .      0. 10.1II 

Elongation  per  inch  under  strain  at  elastic  limit do 001250 

Keduction  in  diameter  at  point  of  rupture do...  .044 

Uednction  in  area  after  rupture,  per  centum  of  original  section 1&.  0 

Position  of  rupture ".50  from  neck 

(Character  of  broken  surface  . .  granular ;  a  streak  of  dnll*coIored  metal  ext«nds  across  the  broken  surface 
Elongation  of  inch  sections 'M3%  ".08 
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Marks,  |2  H  ^  T 

Diameter,  '^564. 

Sectional  area,  .2o  square  iucb. 

Length,  2". 


No/ 680. 


Applied  loads. 


Per  sqiiare 


260 

1,250 

2,600 

8,76C 

6,000 

6,250 

7,500 

8,750 

0,000 

0,250 

0,500 

9,760 

10,000 

10,250 

10,600 

10,  TfM 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

12,750 

13.000 

13,250 

13.500 

18,750 

14,000 

14,250 

14.500 

14,750 

15^000 

15,600 

10^000 

18,500 

17,000 

17.600 

18,000 

18.500 

10,000 

10,500 

20,000 

20,500 

21,000 

21,600 

22.000 

?2.600 

23.000 

23,120 


Potfn(f«. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36^000 
37.000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
50,000 
57,000 
58,000 
69,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,0C0 
86,000 
88,000 
00,000 
93,000 
92.480 


P**^*"*^**-    I    perinch.  •«*• 


SucceMivo  I 
permanent , 

set        I 


KeiuarkH. 


0. 

.000100 
.000250 
.000450 
.000550 
.000700 
.000950 
.  001050 
.001150 
.001200 
.  0012.'iO 
.001300 
.001350 
.001450 
.002100 
.002550 
.003250 
.003560 
.004000 
.004650 
.004050 
.005600 
.00640U 
.OOOOOU 
.007550 
.007850 
.009300 
.000700 
.010400 
.  010800 
.011300 
.013100 
. U13U5U 
.014000 
.016850 
.0181^) 
.020850 
.  02335(1 
.026050 
.  028400 
.  031100 
.  034950 
.038500 
. 043000 
.048250 
.0550 
.0650 
.  07C0 
.0950 
.1150 


Inch.. 
0. 

.000100 
.000150 
.000200 
.000100 
.000150 
.000350 
.000100 
.000100 
.000050 
.000050 
.000050 
.000050 
.000100 
.000650 
.000450 
.000700 
.000300 
.000450 
.000050 

.ooa30o 

.000650 

.000800 

.000500 

.000650 

.000300 

.001650 

.000200 

.000700 

.iXMMOO 

.000500 

.000800 

.000950 

.  0018.V) 

.001050 

.001950 

.002050 

.  002500 

.  002700 

.  002350 

.  002700 

.  003850 

.  003550 

.  001500 

.005250 

.006750 

.0100 

.0100 

.0200 

.0200 


0. 
0. 

Inch, 
0. 

0. 

0. 

0. 

0. 

0. 

0. 





.002100 

.002100 

.004600 

.002600 

:::::: 

.007050 

.003050 

Initiffl  load. 


EUfitic  limit. 


j 

.  616766   .  663656 



1 

Tensile  strength. 


General  Bummary, 

Tensile  ittrecgtli  per  sqiiaro  incli  (if  orii;ioal  section pounds. .      02, 480 

Elsnlfc  limit  per  square  inch  of  original  section do    ..      41,000 

Kloniration  per  Inch  after  mptnro incli..      0.1250 

KloDfEatioti  per  Inch  under  strain  at  elitstic  limit do 001450 

Kcdiictioii  in  diameter  at  point  of  rupture do 0C4 

Red iiction  in  area  after  rupture,  per  centum  of  ori<zinal  section 21. 4 

Ponltion  of  rupture at  middle  of  stem 

Ctaarmcter  of  broken  surCaoe,  granular,  45  per  centum ;   dull  spongy  surface  oUiqne,  with  axis  of 

spedtnen,  55  per  centum. 
BlongatioDof  inchaeetions ".14*,  ".11 
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TESTS   OF   lEOK   AND   8T££L. 


Marks,  ^2''H&T 

Length,  5". 

Diameter,  'M97. 

Sectional  area*  .50  square  inch. 


Applied 

Compre.-    ^«iSS^^  rennancnt »  Successive 

■    sionper    ,   tTJ^.V^TT    *''""r'*-'"  permaoent 


TotaL 


inch. 


permaoent 
set. 


Hemarka. 


P&mmds. 
500 
2.500 

5,000 
7,500 
10.000 
12.500 
IN  000 
17.500 
20,000 
20,500 
21.000 
21,500 
22,000 
22.500 
23.000 
23.500 
24.000 
24.500 
25.000 
25.500 
26.000 
28.500 
27.000 
27,500 
2H.00O 
28.500 
29,000 
20,500 
30,000 
44.310 


PnaidB.   . 

Inch. 

1.000  * 

0. 

5.000  1 

.000067 

10.000  1 

.000300 

15.000  ' 

.000400 

20,000 

.000567 

23,000 

.000700 

30.000 

.000867 

85.000 

.001033 

40.000 

.0012:10 

41.000 

.001233 

42.000 

.001267 

43.000 

.001300 

44.  GOO 

.001333 

45,000  < 

.001007 

40^000  . 

.001433 

47.000 

.001500 

48.000 

.001567 

49.000 

.001667 

50,000  . 

.001833 

S1.0CO 

.004733 

52,000  1 

.005200 

33.000 

.005633 

54.000 

.006033 

55.000 

.00G433 

56.000 

.00G8C7 

57.000 

.007400 

58.000 

.007?67 

59,000 

.008400 

60.000 

.009067 

88L620 

I 


Inek.  Inch. 

0.        0. 

.000067  ,  0. 

.000233  >  0. 

.000100  I  0. 
.000167    0. 


.000033 


.000033 


.000133 
.000167 
.000166  ! 
.000167  : 
.C00033 
.000034  ,. 
.000033   . 
.000033  I. 
.000034  I 

.000066   

.000067  ' 

.000067  • 

.t«00100  ! 

.0C0IG6  I   .000633 

.002900   

.00W67 

.000433   

.000400   

.000400     .004500 

.000134  I 

.000533   

.000467  ' 

.000533  i 

.000667     .006983 


Inch. 


Iniliall 


.000033  I 


Elastic  Itmii. 


.003867 


.002433 


.'  Ultimate  stTBDgth. 


General  summary. 

Elastic  limit  per  aquaTe  inch  of  ori;;iDal  section poan<]'«..        4K.(H20 

Compression  per  inch  under  stress  nt  elastic  limit inch..    0.00i:ir>7 

intimate  strenstb  per  B4]aare  inch  of  original  section poond:* . .        68. 62u 

Hanner  of  failure triple  flexors 
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Marks,  ""t«*^ 


No.  S15. 


Lengthy  6". 

Diameter,  ".797. 

Sectional  area,  .50  square  inch. 


Applied  londa. 

Compree- 

•ion  per 

inch. 

SaccessiTe 

compres* 

BioD  per 

incL 

Pennaaent 
set. 

SaoceaalTe 
permuient 

set 

Bemarks. 

TotaL 

Per  Muare 
inch. 

Founds. 
500 
2.500 
5.000 
7.500 
10,000 
12,500 
15,000 
17,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23.000 
23.500 
24,000 
24.500 
25,000 
25,500 
26.000 
26,500 
27.000 
27.-500 
28^000 
28,500 
29,000 
29.500 
90,000 
44.790 

Pounds, 
1,000 
6.000 
10,000 
15,000 
20.000 
25,000 
30,000 
85.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.000 
47.000 
48.000 
49.000 
50,000 
51,000 
52.000 
63,000 
64,000 
55.000 
56.000 
67,000 
58,  COO 
59.000 
60.000 
89,580 

Inch. 
0. 

.000067 
.000233 
.000400 
.000567 
.000700 
.000867 
.001033 
.001167 
.001200 
.001233 
.  001267 
.001300 
.  00132(3 
.001367 
.  001400 
.001433 
.001433 
.001467 
.001467 
.001500 
.001533 
.001567 
.001800 
.  00.2033 
.002367 
.003267 
.004900 
.007333 

JnelL 
0. 

.000067 
.000166 
.000167 
.0001C7 
.000133 
.  000167 
.000166 
.000134 
.000033 
.000033 
.000034 
.000033 

.oooo:j3 

.000034 
.000033 
.000033 
0. 
.000034 

■0. 

.000033 
.000033 
.000034 
. 000233 
.000233 

.     .000334 

.000900 

.     .001633 

.002433 

InelL 
0. 

0. 
0. 
0. 
0, 
0. 
0. 

a 

0. 

Inch, 
0. 

0. 



::::::::::::i::::::::;::: 

1 

a 

Elastic  limit 

.000303 

.obuU3a 

.005333 

.005000 

Ultimate  atrength. 

General  iummarif. 

ElAstio  limit  per  square  inch  of  orif^inal  section pounds..       54.000 

Cofmpresaion  per  inch  under  stress  at  elaiitiolimit inrb..    0.001567 

Ultimate  stren^h  per  square  inch  of  original  section pounds..       89.580 

Manner  of  £ftilure triple  flexure 

S.  Ex.  36 32 
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TESTS   OF   IRON   AND   STEEL. 


ll^HAT 


Marks,        xo 

Length,  5''. 

Diameter,  ".797. 

Sectional  area,  .50  sqaare  inch. 


▲VpUedkwd^ 

•loa  per 

l«Cll. 

SUMMMiTe 
OOSPCM- 

Mt. 

pcnnanent 
ML 

^ 

TOtaL 

'^^sr 

800 

%m 

8^000 
1^800 
10,000 
U800 
18^000 
IT,  800 
H^OiiO 
11^  900 
11,000 
11.900 

a^ooo 

»,900 
SLOOO 
»,800 
K,000 
K,800 
18,000 
IMOO 
ML  000 
11^800 
17.000 

r.ooo 

ML  000 
181800 

a^ooo 

11^800 

90,000 

oi,9;o 

1,M0 
8^000 
10,000 
1^000 
M.000 
99,000 
90,000 
98,000 
40,000 
41,000 
41,000 
49,0CO 
44,000 
49,000 
40,000 
47.000 
4A.000 
40^000 
80.000 
91,000 
89.000 
89,000 
94,000 
55^000 
80,000 
97.000 
88,000 
80.000 
0^000 

;     Ron 

Ol 

,000100 
.O00M7 

.ooom 

.000707 
.000099 
.001100 
.001:307 
.001900 
.001999 
.001907 
.001400 
.001499 
.001407 
.001507 
.001700 
.0071117 
.OOTJOO 
.007807 
.006200 
.000099 
.000700 
.010339 
.011107 
.011«00 
.012739 
.019500 
.014400 

Imtk, 

Ol 

.000100 
.000107 
.000100 
.000107 
.000107 
.000100 
.000107 
.000107 

I00OO39 

*000099 
I0OOO99 

!  000100 

.000199 
.005407 
.000339 
.000807 

.ooom 

.000839 

.oogg 

.000094 

!000093 
.000707 

1 

JndL 
Ol 
Ol 

Ol 
Ol 
Ol 

.ooom 

I000099 

.000007 

Intk, 

Ol 

lattialkMd. 

Ol 

OL 

.000007 

Ol 

1 
lOaatie  Iteit. 

JwaBCUWi.                    , 

1 

1                                          1 

! 

ntiMte«tn»i:tL 

.000987 

.008000 

.008600          .002599 

1 

1 

, 

.011939    i     .OttB9 

1 

Gmurml  01 


TESTS  -OF-IEON-AMD'.STEEIfc 
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No.  617. 


MarkB,""H*T 

Length,  4".25. 

Diameter,  ".797. 

Sectional  area,  .60  sqaare  inch. 


AppUed  loads. 

Compres- 
sion per 
incL 

Snooessive 

oompres* 

sionper 

inct 

Permanent 
set 

SnooeasiTe 

permanent 

set. 

Eemarks. 

Total 

Per  square 
in<)h. 

PoundM, 
50O 
2,500 
5.000 
7,500 
10.000 
12.500 
15,000 
17,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23.000 
23,500 
24,000 
24.500 
25,000 
25. 500 
26.000 

Poundt. 
1,000 
6^000 

10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41.000 
42,000 
43.000 
44,000 
45.000 
46, 000 
47,000 
48. 000 
49,000 
50,000 
51,  OOO 
5i,000 
53^000 
54.000 
55,000 
50,000 
57, 000 
69, 000 
59,000 
60,000 
102,100 

IneK 
0. 

.000133 
.000300 
.000400 
.000533 
.000667 
.000833 
. 001000 
.001133 
.001200 
.001233 
.001J67 
.001300 
.  001333 
.001333 
.001367 
.001400 
001433 
.  0014G7 
.004200 
.005207 
. 005867 
.007033 
.007533 
.007007 
.008400 
. 000133 
.000800 
.010533 

Inch. 

0. 

.000133 
.000167 
.000100 
.000133 
.000134 
.000166 
.000167 
.000133 
.000067 
.000033 
.000034 
.000033 
.000033 

0. 
.     .000034 
.000033 
.000033 
. 000034 
.002733 
.001067 
.000600 
.001166 
.000500 
.000434 
.  000433 
. 000733 
.000607 
.000733 

Inch, 

0. 

0. 

0. 

0. 

.000038 
.000038 
.000038 
.000067 
.000067 

IfUh, 

0. 

InitiillDa4. 

Blastlollmlt 
intimate  Btrvnsth. 

.000083 
0. 
0. 

.000034 
0. 

.000067 

0. 

' 

.000067 

0. 

26.500 

27,000 
27,500 
28.000 

.005567 

.005500 

28,500 

29. 000 

20, 500 

30.000 
51,050 

.008367 

.002800 

General  nummary, 

Slastio  limit  per  siiiiare  inch  of  original  section ponnda..     60,007 

Compression  perioch  under  stress  at  elaatlollmit Inch..  Ol  001400 

Ultimate  MtrenfEtb  per  sqaare  inch  of  original  section pounds..    102,100 

Manner  of  failure tri jde  flexora 
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TESTS   OF   IRGfN  AND   STEEL. 


Mark,i2H  A  T 

Length,  4".25. 

Diameter,  '^797. 

Sectional  area,  .50  square  inch. 


No.  618. 


Applied  loads. 

Compres* 

sion  per 

inch. 

SaocesslTO 
compres- 
sion per 
inch. 

PermanflDt 
set 

Sacoessive 

permanent 

set 

Bemarks. 

TotaL 

Per  square 
inch. 

Poutidi. 
600 
2.600 
5,000 
7,600 
10,000 
12,500 
15,000 
17,600 
20,000 
20,500 
21.000 
21,600 
22,000 
22,500 
23,000 
23.500 
24.000 
24.600 
25.000 
26,600 
20.003 
26.600 
27,000 
27.500 
28.000 
28.600 
29.000 
29.600 
80.000 
62,170 

Poundg. 
1.000 
6.000 
10.000 
16.000 
20.000 
25.000 
30,000 
85.000 
40,000 
41.000 
42,000 
43.000 
44.000 
45. 000 
46,000 
47.000 
48.000 
49.000 
50.000 
51.000 
52,000 
63.000 
64.000 
65.000 
56,000 
57.000 
68.000 
59.000 
60.000 
104,340 

Inch, 
0. 

.000100 
.000233 
.000367 
. 000500 
.000667 
.000833 
.001000 
.0011(67 
.001100 
.  001133 
.001167 
.  001200 
.001233 
.001300 
. 001333 
.001333 
.001307 
. 001400 
.001433  . 
.  003300 
.004300 

.  oo:)000 

.005507 
.006007 
.000067 
. 007267 
. 007033 
.008333 

Inch. 
0. 

.000100 
.(H)0183 
.000134 
.  000133 
.000167 
.  0001G6 
.000167 
.  000067 
.000033 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastlo  limit 
Ultimate  strength. 

.000033 
.  000034 
.000033 
.000033 
.000067 
.000033 
0. 
.000034 
.000033 
.000033 
.  M2067 
. 000800 
.000700 
.  000507 

.ooor>oo 

.000600 
.000600 
.000666 
.0UO4O0 

. 

.000033 

.000033 

1 

1 

:::::::::.. .;:::::::::: 

.000067          .000034 



.  603766          .  663633 



.000333 

.002633 

1 

General  aummary. 

ElastioUmit  per  square  Inch  of  original  section pounds..       51.000 

Coropressiou  per  inch  under  stress  at  elastio  limit inch..    0.001433 

Ultimate  strength  persquare  inch  of  original  section pounds..      104.340 

Manner  of  ftdlnre triple  flexure 


JToop^G 


SEx3649] 
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TenHon  Teat. 
Marks  on  bar,  ^  »  ^ 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


TotaL 


Per  square 
Incn. 


Elongation 
permch. 


Sncceasive 
elongation 
por  inch. 


Permanent 


SnccessiTe 
pennanent 


RfMnarts. 


Pounds. 
250 
1,250 
2,600 
8,750 
^000 
6.250 
7,500 
8,750 
10,000 
10.250 
10,500 
10,750 
11.000 
11.250 
11,500 
11,750 
12.000 
12.250 
12,600 
12,750 
13.000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15,500 
10.000 
10,500 
17.000 
17.500 
18,000 
18.500 
10.000 
10.500 
2U.000 
20.500 
21.000 
21.500 
22,000 
22.500 
2  J.  000 
23. 500 
24.000 
24. 500 
25,000 
25.500 
20,000 
20.500 
2ff.900 
24,600 


Pounds. 
1.000 
6.000 
10,000 
15.000 

2o,ueo 

25,000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
40.000 
47.000 
4H.00O 
49,000 
60.000 
61,000 
52.000 
53,000 
64,000 
55.000 
66,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 

84.ooa 

80,000 
88,000 
90.000 
02.000 
04.000 
06,000 
98,000 
100,000 
1U2.000 
104,000 
100,000 
107.600 


Inch. 
0. 

.  000150 
.  000317 
.000483 
.00U650 
.000817 
.000967 
.001150 
.001317 
.001333 
.001367 
. 001400 
.001450 
.001483 
.001517 
001550 
.001617 
.001650 
.001700 
.001717 
.001750 
.001783 
.001817 
.001883 
.001067 
.00J050 
.002150 
.002300 
.002633 
.003333 
.001367 
.005833 
.007500 
.009107 
.010833 
.  012583 
.014331 
.016000 
.017833 
.  019833 
.  021833 
.024167 
.  026667 
.  029000 
.  032000 
.  035167 


.  042867 

.040833 

.0583 

.0650 

.0783 

.1217 


Inch. 
0. 

.000150 
.  000107 
.000106 
.000167 
.000167 
.000150 
.000183 
.000167 
.000016 
.000034 
.000033 
.000050 
.000038 
.000034 
.000033 
.000067 
.000033 
.000050 
.000017 
.000033 
. 000033 
.000034 
.000066 
.000064 
.000083 
.000100 
.000150 
.000333 
.000700 
.001034 
.001466 
.001607 
.001667 
.001666 
.001750 
.001750 
.001667 


Ineh. 
0. 

.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 


Ineh. 
0. 

.000060 
0. 
0. 
0. 
0. 

a 

0. 

a 


.000050 


.000067 


.000017 


.000100 


.000033 


.000633 


.002000 

.002000 

.  002334 

.  002500 

.  002333 

.003000 

.003167 

.003166 

.004334 

.007166 

. 008467 

.0067 

.0133 

.0434 


Initdalload. 


Ultimate  strengtli. 
Load  at  time  of  rupture. 


General  summary, 

Speciflo  gravity .' 7.8577 

Hardness 28.03 

Tensile  strength  por  sqnaro  Inob  of  original  section ponnds. .    107. 600 

Slastio  limit  per  sqnare  inch  of  original  section  do 67.000 

Elongution  por  inch  after  rnptnro " inch..      0.1417 

Elongation  perin«h  under  strain  at  elastic  limit do  ...    .002050 

Kednction  in  diameter  atpointof  mpture.  .do 114 

Bednction  in  area  after  mpture.  pur  centum  of  original  section 36.4 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface fino  granular,  with  dull  center 

GloDgation  of  inch  aeoUons (".27  fractured  section),  ".18,  ".10,  ".11,  ".11,  "-13 
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TESTS   OP  IRON    AND   STEEL. 
No-  473. 


Tension  Test. 
Marks  on  bar,  ^f^* 
Diameter,  '^564. 
Seetional  area,  .25  square  inch. 
Length,  6^'. 


ApplIed.loMU. 

EloDfsation 
per  inch. 

Snocemive 
e]0D<rati0D 
per  inch. 

Permanent 
Bet. 

Sncci'Mire 

permanent 

set. 

Bern  arks. 

Total. 

FerBqnare 
inch. 

Pounds. 
250 
1.260 
2,600 

8,760 
6,000 
6,250 
7,600 
8^750 
10,000 
10,250 
10.600 
10,750 
11,000 
11.250 
l1,6no 
11,750 
12,000 
12.250 
12.500 
12.750 
13.000 
18,250 
13.600 

w.r-io 

14,000 
14.250 
14.500 
14.750 
15.000 
15,500 
10.000 
16,500 
17.000 
17,  !m 
18.000 
18.500 
19,000 
10.500 
20.000 
20.500 
21.000 
21.600 
22,000 
22.5<J0 
23.000 
23.500 
24.000 
24.500 
25,000 
25,500 
26.000 
26.120 
24,000 

Foundt. 
1,000 
5,  COO 
10.000 
15,000 
20,000 
25,000 
80.000 
85.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
4a  000 
49,000 
50.000 
51.000 
62,000 
53,000 
54,000 
55.000 
56,000 
67.000 
5M,000 
50,000 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72.000 
74.000 
76.000  , 
7a  000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94.000 
96,000 
08.000 
100.000 
102,000 
104,000 
104,480 

Inch. 
0. 

.000133 
.  000300 
.000167 
.000633 
.OOObOO 
.000907 
.  001133 
.001300 
.001317 
.001367 
.001400 
.001450 
.001483 
.001533 
.001567 
.001600 
.001633 
.001683 
.001717 
.001767 
.001800 
.001883 
.OUlOoO 
.C02i:.3 

.oo.yoo 

.0026:i3 

.  00:jo:»0 

.003583 
.(04833 
.000333 
.008000 
.009067 
.011333 
.0130:J3 
.014833 
,     .016500 
.OIKKH) 
.020500 
.  022833 
.025333 
.  027333 
.030000 
.03,3000 

.036:m 

.0<0.'00 

.045000 

.0.J0.-.83 

.058333 

.0700 

.0883 

.1200 

Inch, 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
000166 
.000167 
.000017 
.00)050 

.000050 
.0000:{3 
.000050 
.000034 
.000033 
.000033 
.OOOO.M) 
.000tJ34 
.OuOO.lO 
.00  033 
.0000^3 
.000067 
.000183 
.000167 
.000.133 
.000417 
.0005  3 
.001250 
.001501) 
.001667 
.001667 
.001666 
.001700 
.001800 
.001067 
.002000 
.  002000 
.  002333 
.  002500 
.00*2000 
.002007 

.00:i3:{3 

.001167 

.004.500 

.005'i><3 

.007750 

.011667 

.0183 

.0317 

Inch. 
0. 

.000033 
.000030 
.000050 
.000050 
.OOOOoO 
.000067 
.000067 

Inch. 
0. 

.000033 
0. 

.000017 
0. 
0. 

a 

.000017 
0. 

Initial  load. 

1 

j 

.000067 

0. 

.000083 

.000016 

Elastic  limit. 

".'000260' 

"Voooin" 



Ultimate  strength. 
Load  at  time  of  i  nptnre. 

.  001617 

.001417 



1 

1 

;i 

General  nummary. 

Tensile  strength  per  sqnare  inch  of  orf^^nnl  section pounds..    104. 4f0 

Elastic  limit  per  square  inch  of  original  Section do —      55.000 

Elorgation  perincli  alter  mptnre inch..      0.1483 

Eloncatinn  per  inch  under  stmin  at  elastic  limit do 001950 

Beduction  in  diameter  at  point  of  rupture do 114 

Keduction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture  T'.lOlVom  neck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  aections (".23  fractured  section),  ".21,  ".13,  ".11.  ".11,  ".30 
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No.  474 
Tension  Tett. 


Marks  on  bar,  ^J^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Lengthy  6". 


» 
perbicb. 

SoooeasiTe 
elongfttlon 
per  inch. 

Permiuieiit 

Mt. 

SnooeniTe 
penmuieiit 

Mt. 

BMnarks.     , 

ToUL 

Persquftre 
Inch. 

POMMlf. 

250 
1.250 
2,500 
3,750 

Sooo 

6,250 
7,600 
8.750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
12,760 
12,000 
12,250 
12.500 
12,750 
13.000 
13.250 
18.600 
13,760 
14.000 
14.260 
14,600 
14.750- 
16.000 
15.600 
16.000 
16,600 
17.000 
17.500 
18,000 
18,500 
10.000 
19,500 
20.000 
20,500 
21.000 
21.600 
22.000 
22,500 
23.000 
28.600 
24,000 
24.600 
25.000 
25.600 
26.000 
26.600 
26.600 
24,800 

PoundB, 
1,000 
^000 
10.000 
16.000 
20.000 
26,000 
80.000 
86.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49.000 
60,000 
61,000 
62.000 
68.000 
64,000 
66,000 
66,000 
67,000 
68.000 
69,000 
60.000 
62.000 
64,000 
66;  000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
90,000 
02,000 
94,000 
96,000 
96.000 
100.000 
102,000 
104,000 
106,000 
106^400 

Inch, 
0. 

.000188 
.000000 
.000488 
.000650 
.000817 
.000988 
.001160 
.001317 
.001867 
.001383 
.001417 
.001460 
.001500 
.001550 
.0<U600 
.001633 
.0qi667 
.001683 
.001717 
.001767 
.001800 
.001850 
.001900 
.002030 
.002117 
.002300 
.002467 
.002807 
.003717 
.005000 
.006667 
.008338 
.009838 
.011667 
.013167 
.014838 
.016588 
.018538 
.020600 
.022067 
.025000 

.030167 

.036500 

.040000 

.045000 

.060088 

•  057638 

.0700 

.0033 

.1100 

ImOL 

a 

.000183 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000167 
.000050 
.000016 
.000034 
.000038 
.000050 
-    .000050 
.000050 
.000038 
.000034 
.000016 
.000034 
.000050 
.000038 
.000050 
.000050 
.000160 
.000067 
.000183 
.000167 
000400 

iooosso 

.001283 
.     .001667 
.001666 
.001500 
.001834 
.001500 
.001666 
.001750 
.001950 
.001967 
.002167 
.002388 
.002388 
.002884 
.003166 
.003167 
.003500 
.005000 
.V05063 
.007560 
.012867 
.0233 
.0167 

InOL 

0. 

0. 

0. 

.000088 
.000038 
.000038 
.000088 
000050 
;000067 

Inch, 
0. 

Initial  UMd. 
SUitlolinit. 

Xntlinatettraigth. 
L(wd  at  time  ofraptaze. 

'".' 000088*' 

0.      . 

0. 

0. 

.000017 
.000017 

.000067 

0. 

.000067 

0. 

.000188 

.000066 

.000868 

.000760 

General  eummary. 


Teasfle  strength  per  square  iBch  of  orijrinel  section ponnds. 

Elastic  limit  per  square  iiioh  of  original  section do... 

Elongation  per  inch  after  roptnre inch, 

Elongation  per  inch  nnder  strain  at  elastic  limit do... 

Kedaction  in  diameter  at  point  of  mptare do,.. 

Redaction  in  area  after  mptnre,  per  centum  of  orifi^al  section 

Position  of  rapture at  middle  of  stem 

Character  of  broken  sorfiice .  fine  granular,  with  dull  center 

El<mgaticn  of  inch  sections ".08,  ".00,  ".18  (".23  fkvctnred  section), 'Ml,  ".90 


106,400 

60^000 

0.1267 

.001900 

.104 

83.6 
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TESTS  OP  IRON  AND   STEEL. 

No.  475. 

Tension  Test. 


Marks  on  bar,  ^^  \^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 

Elongation 
per  inch. 

Sneoessiye 
elongation 
per  inch. 

Permanent 
set 

SaccessiTo 

permanent 

set. 

Total. 

Per  square 
indi. 

Remarks.              j 

1 

Pounds, 
260 
1,250 
2.600 
8,750 
6,000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11.260 
11,600 
11,760 
12,000 
12,250 
12.600 
12,750 
13,000 
18.250 
18,500 
18,750 
14,000 
14.250 
14.600 
14,750 
16,000 
15,500 
16,000 
10.600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22.600 
23.000 
23,600 
24.000 
24,600 
25^000 
26.500 
26,000 
26.140 
23.200 

POttlMlt. 

1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
80.000 
35.000 
40,000 
41,000 
42.000 
43.000 
44.000 
46,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65^000 
66.000 
67.000 
68.000 
69,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
'   86.000 
88.000 
90,000 
92.000 
9i.OOO 
96,000 
98,000 
100,000 
102.000 
104,000 
104.560 

Iticft. 
0. 

.000083 
.000250 
.000417 
.000683 
.000717 
.000883 
.001050 
.001238 
.001267 
.001317 
.001833 
.001367 
.001400 
.001438 
.001467 
.001500 
.001650 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001838 
.001900 
.002100 
.002350 
.002767 
.003967 
.005633 
.007333 
-008917 
.010667 
.012333 
.014167 
.0160KI 
.017667 
.019750 
.021917 
.024333 
.026833 
.029467 
.032467 
.035667 
.039583 
.044333 
.049533 
.057417 
.0688 
.0900 
.1133 

Ineh, 
0. 

.000083 
.000167 
.000167 
.000166 
.000134 
.000166 
.000167 
.000188 
.000034 
.000050 
.000016 
.000034 
.000038 
.000033 
.000034 
.000033 
.000050 
.000050 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000-200 
.000250 
.000417 
.001200 
.001666 
.001700 
.001584 
.001760 
.001666 
.001834 
.001916 
.001584 
.002083 
.002167 
.002416 
. 002500 
.002634 
.003000 
•003200 
.003916 
.004750 
.005200 
.007884 
.010883 
.0217 
.0233 

Inch, 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

1 

1 

Initial  load.                     | 

1 

1 

1 

Elastic  limit. 

Ultimate  strength. 
Load  at  time  of  mptvrs. 

0. 

0, 

.OOOOjO 

.000050 

"Voooen** 

000767 

. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds.. 

Blastio  limit  per  sooare  inoh  of  original  section do... 

Slongation  per  inch  after  rupture inch.. 

Elongation  per  inoh  under  strain  at  elastic  limit : do.. 

Reduction  in  diameter  at  i)oint  of  rupture do.. 

Reduction  in  area  after  rupture,  per  centum,  of  ^original  section I 

Position  of  rapture......  V'.OOftomneck 

Character  of  broken  surface flno  grannUfr,  with  dnllcent^^r 

« '»— of  inohsecUona 'M2  (".31  fractured  section),  'M4,  ".12,  ".11,".09 


104.560 

57.000 

0.1467 

.001900 

.124 

39.2 
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No.  640. 
Tension  Test 
Marks  on  bar,  ^*5^^ 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6''. 


Elongation 
per  inch. 

SoccesaiTe 
elongation 
per  inch. . 

Permanent 
aet. 

SacceaaiTe 
aet 

Bemarki. 

ToUl. 

PerBqaare 
inch. 

Pounds. 
250 
1,230 
2.500 
3,750 
5,000 
6.250 
7.500 
8,750 
10.000 
10,250 
10,500 
10,730 
>   11,000 
11,250 
11,500 
11,750 
13,000 
12,230 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
1.5.000 
15,250 
15.500 
15.750 
16,000 
10,250 
10,500 
16,750 
17,000 
17,250 
17,500 
18,000 
18.500 
19,000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,600 
23,000 
23.600 
24,000 
24,500 
25,000 
25,500 
26,000 
26.500 
27.000 
27,500 
27, 050 
24,800 

Poundi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,  WO 
35,000 
40,000 
41, 000 
42,000 
4:«,000 
41,000 
45,000 
46.000 
47,000 
48.000 
49, 000 
50,000 
51,000 
52. 000 
53,000 
54,000 
5.5,000 
56,000 
.''.7,000 
58.000 
50,000 
60,000 
61, 000 
62,000 
03,000 
64,000 
65.000 
66,000 
67,00M 
68,000 
00,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82.000 
84.000 
86,000 
88.000 
90.000 
92,000 
94,000 
96.000 
08,000 
100,000 
102,000 
104,000 
100,000 
108,000 
110.000 
111,800 

Inch. 

0. 

,000117 
.000300 
.000467 
.000633 
.000817 
.001033 
.001183 
.001383 
.UU14U0 
.001450 
. 001483 
,00l5;t3 
,001507 
.001617 
.001650 
.001fB3 
.  001717 
.001783 
.001833 
.0018a3 
.001917 
.001950 
.001967 
.002000 
.002017 
.002050 
.002100 
.  002133 
.002183 
002217 
.002283 
.  002367 
.002417 
.002600 
.002800 
.  003067 
.000583 
.004417 
.  005§33 
.  007550 
.001)350 
.011083 
.012833 
.  014(i67 
.  Oie.'iOO 
.018417 
. 020500 
.022667 
.024881 
.  027250 
.  0303:« 
.032750 
.036050 
. 040133 
.0483 
.053H 
.0583 
.0700 
.1000 



IndL 
0. 

.000117 
.000183 
.000167 
.000166 
.000184 
.000216 
000150 
.000200 
.000017 
.000050 
.000033 
.000050 
.000034 
.000060 
.000033 
.000033 
.000034 
.000066 
.000050 
.000050 
.  000034 
.000033 
.000017 
.000033 
.000017 
.000033 
.000050 
.000033 
.  000050 
.000034 
.000066 
.000084 
.000050 
.000183 
.000200 
. 0002b7 
.000316 
.000834 
.001116 
.001717 
. 001800 
.001738 
.  001750 
.001834 
.  001833 
.001917 
.002083 
.002167 
.002216 
.  002307 
.  0030a3 
.  002417 
.003300 
.004083 
.008167 
.0050 
.00.50 
.0117 
.0300 

Inch. 
0. 
0. 
0. 
a 
0. 
0. 

a 

0. 

a 

Inch, 
0. 

Initial  load. 

Elaatio  limit. 

Tensile  atrength. 
Load  at  time  of  mptore. 

• 

0. 

0. 

0. 

.0 

.000067 

.000067 

.002000 

.001938 



^ 

General  summary. 

Tenaile  atmngth  per  square  inch  of  oric^inal  section ponnda.. 

Slaatic  limit  per  anaaro  inch  of  origioal  section do... 

Slonpration  pf  r  incn  after  rupture inch.. 

£lonsation  per  inch  under  strain  at  elastic  limit do... 

Kednction  in  diameter  at  point  of  rupture do... 

Kednction  in  area  after  mpturc,  per  oentam  of  original  aootion 

Position  of  rupture '*.9tnm  neck 

Character  of  broken  aorface fine  granular,  with  dull  center 

SloDgatioa  of  inch  aectiona (".28  fractured  section).  ".12.  ".09,  ".OJ.  ".11,  ".11 


111.800 

65^000 

0.1833 

.002417 

.134 

4L9 
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No.  641. 

Tension  Test 
Marks  on  bar,    »  »  a^o 

Diameter,  ^'.564. 

Sectional  area,  J25  sqaare  inch. 

Length,  6^'. 


Applied  iMds. 


ToteL 


Per 


raonsre 
incsn. 


Elongation 
permoh. 


SncceMlTe 

eloncratioD 

per  inch. 


Permanent 

Mt. 


Sncceaaire  ■ 

permanent '. 

Bet. 


Remarka. 


250 
1,250 
2,600 
S.750 
^000 
6,250 
7,609 
i^750 
10,000 
10,250 
10,600 
10,760 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
18.000 
13.260 
18,500 
18.750 
14.000 
14.250 
14.600 
14.750 
15,000 
15.250 
1^600 
16.750 
10,000 
10.2.'V0 
10,600 
10,750 
17,000 
17,260 
17,500 
18,000 
18,600 
10.000 
19.600 
20.000 
20,600 
21,000 
21,600 
22,000 
22.600 
2%  000 
28.600 
24.000 
24,600 
25,000 
25,500 
20,000 
20,600 
20,600 
24,000 


1,000 
6,000 
10,000 
15^000 
20.  COO 
25^000 
80,000 
85^000 
40.000 
41.000 
42.000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
60.000 
67.000 
68,000 
60,000 
00,000 
61,000 
62,000 
63,000 
64.000 
65^000 
68.000 
67.060 
68.000 
60.000 
70,000 
.  72.000 
74,000 
70,000 
78,000 
80.000 
82,000 
84.000 
80,000 
88,000 
80.000 
92,000 
04.000 
90.000 
96.000 
100,000 
102,000 
104.000 
106,000 
100,240 


Inch. 
.000117 


.000388 

.000717 


.001100 

.001800 

.001600 

.OOl&fS 

.001567 

.001600 

.001638 

.001683 

.001717 

.001750 

.001800 

.001833 

.001867 

.001017 

.001067 

.002017 

.002050 

.002100 

.002107 

.002238 

.002307 

.002500 

.002717 

.003000 

.003467 

.003750 

.004500 

.006250 

.000217 

.006833 

.007850 

.009500 

.OlO'iOO 

.011533 

.012850 

.014667 

.016800 

.018833 

.020017 

.02^>833 

.025000 

.027600 

.030333 

.038167 

.036300 

.040633 

.045833 

.050750 

.057883 

.0717 

.0983 

.1067 


Inch. 

a 

.000117 

.000216 

.000200 

.000184 

.000216 

.000167 

.000200 

.000200 

.000033 

.000034 

.000033 

.000033 

.000050 

.000034 

.000033 

.000050 

.000033 

.000034 

.000050 

.000050 

.000050 

.000033 

.000050 

.000067 

.000060 

.000134 

.000133 

.000217 

.000283 

.000467 

.000283 

.000750 

.000750 

.000907 

.000616 

.001017 

.001650 

.001000 

.001033 

.001817 

.001817 

.002183 

.002083 

.002064 

.002116 

.002107 

.002500 

.002833 

.002884 

.003383 

.004133 

.004700 

.005417 

.007083 

.013807 

.0266 

.0064 


Jneh. 
0. 
0. 
0. 
0. 


IfUh, 


Initial  load. 


.000367 


.000367 


Elaatio  limit. 


Tenaile  atrength. 
Load  at  time  of  mptore. 


General  euminary, 

Tenaile  strength  per  iqnax^  incli  of  iiriffinal  neotion pounds..    106L24O 

Elsaticlim  it  per  square  inch  of  original  section do...      67,000 

Xlongation  per  incn  after  mptare Inoli..     0.148B 

Elongation  per  inch  under  strain  at  elastic  limit do 00228S 

Reduction  in  diameter  at  point  of  mptore do 114 

Seduction  In  area  after  rupture,  per  centum  of  original  section 864 

Position  of  rupture »  ".25  ftom  middle  of  stem 

Character  of  broken  aurfisce floe  granular,  with  dull  center 

Elongation  of  inch  sections ".08, ".  12  (".29  fractured  section)  7".  15,  ".12,  ".13 
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CompressUm  TesU 
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Mark8onbar/2BA.M 

Length,  ir'.992. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


Applied  loada. 

Coupres* 

aion  per 

inoL 

SacoeuiTe 

compree- 

»lon  per 

Incii. 

PermaneDt 
vet. 

SncoeMiye 

permanent 

set. 

1 
Bemarks. 

Total. 

Per  aqnare 
Inch. 

Pounds. 
1.000 
5,000 
10.000 
1%000 
20.000 
25,000 
SO,UOO 
81,000 
32,000 
83,000 
34.000 
35,000 
36.000 
87.000 
38.000 
30.000 
40.000 
41,000 

Pounds. 
1,000 
5,000 
10,000 
1^000 
20.000 
25.000 
80.000 
31.000 
82.000 
33,000 
84.000 
3%  000 
36,000 
37.000 
88.000 
30,000 
40.000 
41,000 
42, 000 
43.000 
44,0UO 
45.000 
40.000 
47,000 
48.000 
40.000 
60,000 
61.000 
62.000 
53.000 
64,000 
55.000 
56,000 
67,  000 
58,000 
59.000 
60,000 

61,000 
62,000 
63.000 
64.  COO 
65.000 
65.250 

Inch. 
0. 

.000110 
.000280 
.000420   • 
.000600 
.000750 
.000920 
.000950 
.000990 
.001010 
.001050 
.001080 
.OOMUO 
.001140 
.OOllKO 
.001210 
.001240 
.001280 
.001320 
.001860 
.001400 
.  001440 
.001460 
.001480 
.001510 
.001550 
.001580 
.001620 
.001660 
.OOl'lO 
.001750 
.001800 
.001860 
.001910 
.001980 
.002200 
.002800 

.008480 

.005420 

.006780 

.0090 

.0110 

.0170 

inch, 
0. 

.000110 
. 000170 
.0U0140 
.000  MO 
.000150 
.000170 
.000030 
.000040 
.000020 
.000040 
.000030 
.000020 
.  0110040 
.000040 
.000030 
.000030 
.000040 
.000040 
.000040 
.  000040 
.000040 
.  000020 
.  0C0020 
.000030 
.000040 
.000030 
.000040 
.000040 
.  0001*50 
.000040 
.000050 
.000060 
.  000050 
.000070 
.000220 
.000600 

.000680 

.000940 

.001360 

.002220 

.0020 

.0060 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Inek, 

Initial  load. 

Perceptible  deflection 
when  Doder  maxlmnm 
load.    No  deflection 
when  released  to  in- 
itial load. 

SlMUdilmit. 
Xntimata  strength. 

0. 

v  ' 

42,000 

43.000 

44,000 
45.000 

0. 

40,000 
47. 000 

48.  0*)0 
49.U0O 

50.000 
51,000 
62.000 
53.000 
54  000 

.000020 

.000020 

55.000 
56.000 
57,000 
58.000 
59,000 
80,000 

61  000 

.000060 

.000040 

.000770 

.000710 
Deaection 
chord  10". 

62.000 
63,000 
04.000 

.18 
.16 
.20 

65,000 
65,250 

General  eummary, 

Elaatlclirait  per  sqnare  inch  of  original  section pounds..       58,000 

Cmnpreesion  per  inch  nnder  stress  at  elastic  limit inch..    0.001980 

Ultimate  strenftth  per  square  inch  of  original  section ponnda..       65  250 

Manner  of  fiiilare triple  flexnre 

After  passing  the  maximum  load  the  deflection  was  continued, 
bending  the  bar  180<^  over  a  radios  of  its.  own  diameter,  when  it  frac- 
tured. 

The  fracture  began  at  a  small  dull  spot  at  the  outside  of,  and  quarter- 
ing with  the  bend.  The  fractured  surface  was  granular,  radiating  from 
the  dull  spot. 

Along  the  c^'lindrical  surface  seamy  metal  was  observed  before  the 
test;  this  was  on  the  outside  of  the  bend  after  deflecting. 


508  TESTS   OF  IHON  AND  STEEL. 

Ko.  443. 

OewipreMum  2tete. 

Marks  on  bar,  "*g^* 
Length,  3".54. 
Diameter,  ".367. 
Sectional  area,  .106  sqoare  inch. 

Ultimate  strength,  7,740  poands=73,020  pounds  per  square  inch. 
Failed  by  triple  flexure. 
Bent  130^,  then  fractured. 

Appearance  fine  granular,  dull  smoky  spot  at  circumference  on  the 
tension  side  of  the  bend. 


SEx36  491 
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TESTS  OP  IKON  AND  STEEL. 

No.  471. 

Ten9umTe8t. 


Marks  on  bar,  "^^-^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  &'. 


Applied  load. 

^ff 

SacoeaaSve 
elongftUon 
perrnoh. 

Permaaent 
■et. 

Sacoesdre 

ToteL 

PerMoue 
Inch. 

PowiuU. 
250 
1,250 
2,500 
8.750 
6,000 
6,250 
7,600 
8.760 
10.000 
10,250 
10.600 
10.760 
11.000 
11,250 
11.500 
11.750 
12.000 
12.250 
12.500 
12,760 
18.000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15.500 
16.000 
16,500 
17.000 
17,500 
18,000 
18.500 
19.000 
19,600 
20,000 
20,600 
21,000 

22,000 
22,600 
28,000 
28,600 
24,000 
24,500 
25,000 
25^820 

Poundff. 
1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42.000 
48.000 
44,000 
4^000 
46.000 
47.000 
48,000 
49,000 
60.000 
61.000 
62,000 
68,000 
54,000 
65,000 
56,000 
57,000 
68,000 
59,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,280 

Inch, 
0. 

.000100 
.000267 
.000488 
.000600 
.000733 
.000900 
.001083 
.001260 
.001283 
.001817 
.001838 
.001883 
.001417 
.001450 
.001500 
.001567 
.001633 
.001800 
.002167 
.002483 
.002833 
.003333 
.004000 
.004667 
.005250 
.005833 
.006667 
.007883 
.008838 
.010833 
.012000 
.013067 
.015500 
.017833 
.019167 
.021500 
.024133 
.025588 
.027833 
.030888 
.033833 
.  037167 
.041500 
.046500 
.052388 
.057338 
.067500 
.0867 
.1888 

Ineh. 
0. 

.000100 
.000167 
.000166 
.000167 
.000183 
^000167 
.000183 
.000167 
.000033 
.000034 
.000016 
.000050 
.000034 
.000038 
.000050 
.000067 
.000066 
.000167 
.000367 
.000816 
.000350 
.000500 
.000667 
.000667 
.000583 
.000583 
.000834 
.000660 
.001500 
.001600 
.001667 
.001667 
.001883 
.001&33 
.001834 
.002338 
.002683 
.001450 
.002250 
.003000 
.003000 
.003834 
.004833 
.005000 
.005888 
.005000 
.010167 
.0192 
.0516 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Ultimnteatrangth. 

0. 

.00020U 

.000200 

.002088 

.001883 

.005183 

.003100 

i 

General  eummary,  « 

TensOeatrength  per  aqnare  inch  of  original  aMtlon ponnds..    101,280 

Blastio  limit  per  aqnare  inch  of  origins  aection do....     4%O00 

Blongation  per  inch  after  mptniv inch..     0.1517 

Elongation  per  inch  nnder  strain  at  elaatio  limit do 001638 

Eednctlon  in  diameter  at  point  of  mptare do 104 

EedncUon  in  area  after  rapture,  per  centum  of  original  section 33.6 

Position  of  rnptnre t ".90  from  neck 

Character  of  broken  mrftoe fine  granular,  with  duU  center 

Elongation  of  inch  seoUons (".28iVaotaredsectlon),  ".14,".ll,".ll,".ia,".U 
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No.  542. 

Tension  Test 
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Marks  on  bar,  ^^ \^*^ 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 
Length,  6''. 


Applied  loads. 


Total. 


Pound*. 
250 
1,250 
2,500 
8,750 
6,000 
0,250 
7,500 
8,750 
10.000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13.760 
14,000 
14.250 
14,500 
14.750 
15.000 
15.500 
10.000 
10,500 
17,000 
17.500 
18.000 
18,  .'MM) 
19.000 
19.500 
20.000 
20,500 
21.000 
21,500 
22.000 
22.  500 
23.000 
23,500 
24,000- 
24,600 
25,000 
25,500 
26,000 
26.100 
24,600 


Per  eqaare 
incn. 


Slonjpation 
per  inch. 


Poundg. 
1.000 
6,000 
10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,009 
40,000 
47.000 
48,000 
49.000 
50,000 
61,060 
62,000 
63,000 
54.000 
66,000 
66,000 
67.000 
68,000 
69,000 
60,000 
62,000 
64,000 
60,000 
08,000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
80.000 
88,000 
90,000 
92,000 
94,000 
90.000 
98,000 
100,000 
102,000 
104,000 
104.400 


Inch. 
0. 

.000117 
.000233 
.000383 
.000550 
.000717 
.000fl67 
.001133 
.00iai7 
.001350 
.001400 
.001450 
.001483 
.001517 
.001550 
.  001633 
.001683 
.001717 
.001733 
.001800 
.001867 
.001950 
.002163 
.002483 
.002967 
.003167 
.003700 
.004033 
.  005200 
.000417 
.007833 
.009633 
.010817 
.012383 
.014183 
.016000 
.017500 
.019417 
.  021333 
.  023500 
.025833 
.028333 
.  031107 
. 033850 
. 037667 
.041083 
.  045533 
.051417 
.050250 
.0733 
.0983 
.1133 


Sacoessive 
elonKatiOD 
per  inch. 


Inch, 
0. 

.000117 
.000116 
.000150 
.000167 
. 000167 
.  000250 
.000106 
.000184 
.000033 
.000050 
.000050 
.  000033 
.000034 
.000033 
.000083 
.000050 
.000034 
.000016 
.000007 
.000067 
.000083 
.000183 
.000350 
.000484 
.  (100200 
.000533 
.  000033 
.000567 
.  001217 
.001416 
.001800 
.001184 
.001566 
. 001800 
.001817 
.001500 
.001917 
.001916 
. 002167 
.002333 
.002500 
.  002834 
. 002083 
. 003817 
.003416 
.  004450 
.005884 
.007833 
.  014050. 
.0250 
.0150 


Permanent 
Bet 


Inch. 
0. 
0. 
0. 
0. 
0. 
0/ 
0. 
0. 
0. 


.000417 


.002733 


SaccesaiTe 
permanent 


IndL 


Bemarks. 


.000417 


.002316 


Elasaclimlt. 


Tennlle  strength. 
Load  at  time  of  ruptnie. 


General  sumfMiry. 

Tensilo  fitrenffth  per  sqaare  inch  of  original  section ponnda..    104.400 

Elastic  limit  per  sqnaro  inch  of  orisinal  section do —      62,000 

Elongation  per  Inon  after  mpture inch.-      0.1438 

Elonffot  ion  per  inch  nnder  8tTain  at  elastic  limit <1o  —    .  001867 

Rwluctlon  in  diameter  at  point  of  rupture do .101 

liedncrion  in  area  after  rupture,  per  centum  of  original  section  33. 5 

Vosii  ion  of  rupture ".75  from  raidflle  of  stem 

Chaiacter  of  broken  surface flue  granular,  with  dull  center 

Elongation  of  inch  sections ".10,  ".12,  ".  12  ('  .30  fractured  section),  ".13,  ".09 

S.  Ex.  36 ^33 


514 


TESTS   OF  IRON   AND   STEEL. 

No,  543. 

Tension  Test 


Marks  on  bar,  ^V° 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loAds. 

^& 

BaeceseiTe 
eloDgati:n 
per  inch. 

Permanent 
set. 

SoocessiTO 

pennanent 

set. 

Remarks. 

ToteL 

Per  Maare 
inch. 

Poimdf. 
250 
1,250 
2.600 

6.000 
0,250 
7,600 
8,760 
10,000 
10,260 
10.600 
10,750 
11.000 
11,250 
11,600 
11,760 
12,000 
12^250 
12,500 
12,750 
18,000 
18.250 
18,600 
13,750 
14,000 
14,250 
14,600 
14,760 
15,000 
16,600 
16,000 
16,6410 
17,000 
17.600 
18.000 
18,600 
19.000 
19,600 
20,000 
20.600 
21,000 
21.600 
22,000 
22,600 
23.000 
23,600 
24,000 
84,600 
26,000 

25.600 

28,400 

Foumdi. 
1.000 
6,000 

10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65.000 
66,000 
67.000- 
68.000 
60,000 
60,100 
62,000. 
64.000 
60,000 
68,000 
70,000 
72,000 
74,000 
76^000 
78.000 
80.000 
82.000 
84.000 
81,000 
88.000 
90,000 
92,000 
94,000 
90,000 
98.000 
100,000 

102,000 

InOL 

0. 

.000067 
.000350 
.000567 
.000800 
.000983 
.001167 
.001367 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.00I8.M) 
.001883 
.001950 
.001983 
.002033 
.002067 
.Ov.2100 
.002183- 
.00-2288 
.002417 
.002:33 
.002800 
.003133 
.003867 
.006083 
.000383 
.008300 
.009833 
.011838 
.013588 
.0153^8 
.017500 
.019500 
.021750 
.024033 
.026067 
.020007 
.033200 
.036583 
.010417 
.044500 
.050583 
.058217 
.0750 

C.0950 

}.U67 

JfieA. 
0. 

.000067 
.000283 
.000217 
.000233 
.000183 
.000184 
.000200 
.000233 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
.000067 
.000033 
.000050 
.000034 
.000033 
.000083 
.000100 
.000134 
.000116 
.000267 
.000333 
.000734 
.001216 
.001300 
.001017 
.001633 
.002000 
.001750 
.0017C0 
.002167 
.002000 
.002260 
.002283 
.002634 
.003000 
.003533 
.003383 

.004^83 

.OUt083 

.007G34 

.010783 

.0200 

.0217 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Klastlcllmii. 

Ultimate  atrength. 
Loadattimeofniptnn. 

0. 

0. 

.000067 

.000067 

1 

.001217 

.001160 

• 

General  aummarif. 


Tenafle  stren^etb  per  square  inch  of  orlfflDal  aeotion pounds. 

Elastio  limit  per  Konare  inch  of  original  seotioQ do  .. 

Elongation  per  iDcn  after  ruptare inch . 

Elongation  per  inch  nnder  atrain  at  elasUclimit do... 

Redaction  in  diameter  at  point  of  mptnre    do... 

Bednction  in  area  after  mptare,  per  centum  of  original  section c         

Position  of  rnptnre • 1"  from  middle  of  strm 

Chamoter  of  broken  aarfSsce finegrannlar,  with  d ail  oeoter 

XbmgatiooofinohaecUona ".09,  ".18  (".25  fractured  aection),  M2,  ".10,  "90. 


102.000 
63.000 
0.1883 
.002100 
.114 
86.4 


1 


Cctty^  Zra^%  ^0€€y 


^oojpc^jj   {r^ecfee^ 


jxjf^jj  o  e 
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No,  677. 

Marks,  ^V"' 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  &'. 


Applied  loads. 

Elonsation 
per  inch. 

Soccessiye 
elongstkm 
per  inch. 

Permanent 
set 

Saocessire 

permanent 

ret. 

Bemarks. 

TotaL 

Per  square 
inch. 

FaundM. 
250 
1,250 
2,600 
8,750 
6000 
5.260 
7,600 
8,  750 
10.000 
10.250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12.600 
12,760 
13,000 
13.250 
18.600 
13,760 
14.000 
14,250 
14,600 
14,750 
16,000 
15,250 
15,500 
15,750 
18.000 
18,600 
17,000 
17,600 
18,000 
1H,600 
19,000 
19.500 
20,000 
20.600 
21,000 
21,500 
22.000 
22.500 
23,000 
23,500 
21.000 
24,500 
25,000 
25,500 
28,000 
28.500 
28,760 
24,000 

PmmdM. 
1.000 
6,000 
10,000 
16,000 
20.000 
25,000 
80,000 
35v000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48.000 
49,000 
60,000 
51.000 
52,000 
63,000 
54,000 
65,000 
58,000 
67,000 
58,000 
50,000 
80,000 
81,000 
82,000 
83,000 
84.000 
66^000 
88,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82.000 
81,000 
M,000 
88.000 
90.000 
92,000 
94.000 
96.000 
98,000 
100,000 

102;  000 

104,000 
108.000 
107,040 

Ineh, 
0. 

.000117 
.000288 
.000438 
.000000 
.000787 
.000983 
.001100 
.001283 
.001300 
.001833 
.001350 
.001387 
.001400 
.001450 
.001487 
.001517 
.001650 
.001817 
.001033 
.001850 
.001867 
.001717 
.001787 
.001800 
.001833 
.001883 
.001038 
.002060 
.002383 
.002550 
.002883 
.003887 
.004083 
.000017 
.008850 
.010167 
.011917 
.018833 
.415417 
.  017217 
.019233 
.021500 
.023833 
.026050 
'  .028500 
.031250 
.034750 
.038333 
.042500 
.047500 
.054170 
.083333 
0800 
.1100 

Jneh. 
0. 

.00OU7 
.000168 
.000150 
.000187 
.000167 
.000108 
.000187 
.000188 
.000017 
.000038 
.000017 
.000017 
.000033 
.000050 
.000017 
.000050 
.000038 
.000087 
.000018 
.000017 
.000017 
.000050 
.000050 
.000033 
.000033 
.000050 
.000050 
.000117 
.000333 
.000187 
.000333 
.000984 
.001118 
.001984 
.001933 
.001317 
.001750 
.  001918 
.001684 
.001800 
.002018 

.002333 
.002217 
.002450 
.002760 
'.003500 
.003583 
.004167 
.005000 
.008870 
.009183 
.016087 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaatloUmit 

• 

Tensile  strength. 
Loadattimeofmptnre. 

0. 

0. 

0. 

.000100 

.000100 

•••••.. 

— 



General  eummary, 

_  iilc gravity 7.8432 

irdnesa 28.17 

Tensile  Ktrength per  square  loch  of  original  section .ponnds..  107,040 

SlsMtic  limit  per  square  inch  of  origioal  section do....    50,000 

EIODgatioD  periucb  afterruptore -. inch..    0. 1360 

ElonsatiOD.|)er  inch  UDder  strain  at  elastic  limit do 001988 

Roflnction  in  diameter  at  point  of  rnptare do 114 

KedaciioD  in  area  after  rapture,  per  ceutam  of  originfd  section 88.4 

Position  of  rnptare 1".  25  from  neck 

Character  of  broken  surface fine  granular,  dall  center 

JBlongatUm  of  inch  sections ,,., ".18,  ".86%  "01,  ".10,  ".10,  ".09 
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T£STS    OF  IRON  AKO   STEEL. 
No.  578. 


Marks,  12  »^a"^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loftda. 


TotaL 


Peraqnure 
inon. 


Eloni^tion 
per  inch. 


SaeoeaalTe 
elongation 
per  inch. 


Fennanent 
sev 


Sacoeesive 

permanent 

■et. 


Semarka. 


Pounds, 
250 
1.250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,750 
10,000 
ia250 
10,^ 
10,750 
11.000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,600 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,760 
15,  COO 
15,250 
15. 500 
16,750 
16.000 
16,250 
16,500 
17,000 
17,600 
18,000 
18,600 
19.000 
10,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25.500 
26,000 
26.500 
27,000 
27,320 
24,000 


Poundf. 
1.000 
5,000 
10.000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 
41,000 
42,000 
4?i,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
60,000 
51,000 
62,000 
63,000 
64.000 
55.000 
66,000 
57.000 
58,000 
60.000 
60,000 
61.000 
62,000 
63,000 
64.000 
(^,000 
66,000 
68.000 
70,000 
.  72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
^86,000 
88,000 
90,000 
92.000 
94,000 
96.000 
08.000 
100,000 
102.000 
104,000 
106,000 
108,000 
109. 28C 


Jneh, 
0. 

.000200 
.000488 
.000600 
.000800 
.000950 
.001100 
.0012«7 
.001417 
.  001417 
.001450 
.001500 
.001567 
.001583 
.001617 
.001650 


.001700 
.001717 
.001767 
.001800 
.001838 
.001867 
.001088 
.001950 
.001088 


.002067 
.002117 
.002183 
.002238 
.002367 
.002533 
.002867 
.008350 
.004667 
.006667 
.008167 
.009867 
.011500 
.018333 
.015000 
.017000 
.018688 
.021000 
.023167 
.025667 
.028250 
.030967 
.034033 
.037667 
.041800 
.046500 
.053083 
.061000 
.0767 


Jneh. 
0. 

.000200 
.000138 

-.000167 
.000200 
.000160 
.000150 
.000167 
.000150 

0. 

.000033 
.000050 
.000067 
.000016 
.000034 
.000083 
.000038 
.000017 
.000017 
.000050 
.000083 

-  .000038 
.000084 
.000066 
.000017 
.000083 
.000050 
.000034 
.000050 
.000016 
.000100 
.000184 
.000106 
.000334 
.000483 
.  001817 
.002000 
.001500 
.001700 
.001633 
.001838 
.001667 
.002000 
.001688 
.002317 
.002167 
.002500 
.002588 
.002717 
.003066 
.003634 
.004133 
.004700 
.006583 
.007917 
.0157 
.0316 


T 


JnelL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000050 


.000050 


Elaatic  limit 


Tensile  strength. 
Load  at  time  of  raptnrei 


General  summary, 

TeosUe strooiiCth  per  square  inch  of  original  section IK>ands*.    109.280 

Elastic  limitpersauare  inch  of  original  section do Oil.  000 

Blongation  per  inch  after  mpture inch..      0. 14r>0 

Elongation  per  inch  under  strain  at  elastic  limit do 0O21't3 

Reduction  in  diameter  at  point  of  rapture do 1 14 

Reduction  in  area  after  rupture,  per  centum  of  original  section 80.4 

Position  of  rupture ".80  from  middleof  atetii 

Charaoter  of  broken  surface fine  gmnnlar.  doll  center 

Elongation  of  inch  sections 'MO,  M3,  ".30*,  ".16,  ".10,  ".09 
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Marks,  "«3^"' 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Na  579. 


AppUed  loads. 

Eloncation 
perlncb. 

Sacceasive 
per  inch. 

Permaaezit 
•et 

Sacoessire 
set 

Bemarks. 

ToUl. 

Per  square 
inch. 

Pounds. 

250 

i,::50 

2,500 

3,750 

5,000 

6,250 

7,500 

8.750 

10.010 

10,2:0 

10,500 

10,75(1 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

1*'  500 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,000 
40,000 
41, 000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56,000 
67.000 
.•>8,000 
69,000 
60,000 
01,000 
62,000 
63,000 
04,0(0 
60,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78,000 
80.000 
82.000 
84,000 
86.000 
.  88,000 
90,000 
92,000 
94,000 
96.000 
08,000 
100,000 
102,000 
104,000 
106,000 
107.200 

Ineh. 
0. 

.000083 
.000283 
.000400 
.000567 
. 000700 
.000867 
.001033 
.  001183 
.001217 
. 001250 
.001283 
.001317 
.001350 
.001383 
.  001417 
.  001467 
.  001483 
.001533 
.001550 
.001633 
.001650 
.001683 
.001700 
.  001733 
.  001767 
.001800 
.001900 
.001067 
.002133 
.  002467 
.002800 
.  00326/ 
.005167 
,  006750 
.008417 
.  010050 
.011838 
.013533 
.015333 
.  017350 
.019500 
.021417 
.023500 
.026000 
.028750 
.031600 
.034500 
.03833  J 
. 042700 
. 047333 
.054533 
.  062000 
.0800 
.1117 

Inch. 
0. 

.000083 
.000200 
.000117 
.000167 
.000133 
.000167 
.000166 
.000J50 
.000034 
.0U0U33 
.000033 
.000034 
.000033 
.000033 
.000034 
.000050 
.000016 
.000050 
.000017 
.G00083 
.000017 
.000033 
.000017 

.000034 

.000100 
.000067 
.0iK)166 
.000334 
.000333 
.000467 
.001000 
.001588 
.001667 
.001683 
.001783 
.001700 
.001800 
.  002017 
.002150 
.001917 
.002083 
.002500 
.002750 
•    .002850 
.002900 

.004367 

.004633 

.007200 

.007467 

.0180 

.0317 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 

Inch. 
0. 

Initfalkiad. 

Elastic  limit 

Load  at  time  of  roptare. 

0. 

0. 

12,' 750 
13,000 
13. 250 
13,600 
13,750 
14,000 
14,250 
14. 600 
14,750 
15,«O00 
13, 250. 
15.600 
15. 750 
16,000 
16,500 
17,000 
17.600 
18,000 
18,500 
10,000 
19,800 
20,000 
20,600 
21,000 
21,500 
2J,  000 
22,600 
23,000 
23,500 
24,000 
24,600 
25,000 
25.600 
26,000 
26.600 
26.800 
23,600 

0. 

.000060 

.000050 

•  • 

General  eummary. 

Tensile  strength  per  square  inch  of  oriclnal  section ponnds..    107,200 

Elastio  limit  pprsqaare  inch  of  originalsection do —      60,000 

Elonpation  per  inch  after  raptaro inch..      0.1500 

SloDgation  per  inch  under  strain  at  elastio  limit ". do 001067 

Kednctionindiametcr  at  polntof  niptnre do 124 

Reduction  m  area  after  ruptnre,  per  centnm  of  original  section 30.2 

Position  of  rupture -- 2"  from  nock 

( 'bamoter  of  broken  surface fine  granular,  dull  center 

Skjogfttton of  Inob  sections r-  'M2,  ".82», 'M6, 'Ml,  ".W,  ".Oi 
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TESTS  OF  ntON  AITD  STEEL. 
No.  580. 


Marks,  mbauO 

Diameter,  ".661. 
Sectional  ai^  .26  square  inch. 
,  Length,  6". 


Applied  loiidt. 

perlnolL 

!!■■■■■  ■  bIii  1 

elongaiiim 
perlnoh. 

P«nDHie&t 

SnoowaiT^ 

permanent 

■et. 

Bamarls. 

TotiJ. 

^or* 

Founda, 

260 

1,250 

2,600 

8.750 

.    6»000 

7;500 
8,750 
10,000 
10,250 
10.500 
10.750 
11.000 
11.250 
11.500 
11,750 
12,000 
12,250 
12,600 
12.750 
W.l'OO 
13,230 
13,500 
18,760 
14.000 
14.250 
14,500 
14.750 
15,000 
15,260 
1^500 
15,750 
16,000 
16.600 
17,000 
17,6U0 

laooo 

18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.600 
23,000 
2.1,500 
24,000 
24.600 
25,000 
25^500 
26,000 
26.600 
26,780 
24.000 

1.000 
6,000 
10,000 

l^ooo 

20,000 
25^000 
80,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,009 
64,000 
63.000 
66.000 
67,000 
68.000 
69.000 
60.000 
61.000 
62,000 
63,000 
81,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
107,120 

JnOL 

Oi 

.000100 
.000267 
.000417 
.000588 
.000717 
.000900 
;001050 
.001217 
.001250 
.001283 
.001317 
.001883 
.001350 
.001400 
.001438 
.001467 
.001483 
.001583 
.C01550 
.001600 
.C016B3 
.001700 
.001717 
.001750 
.001800 
.001833 
.001888 
.002117 
.002317 
.002488 

•  .003133 
.003717 
.005230 
.006867 
.008800 
.OlOoOO 
.012133 
.013917 
.015688 
.017550 
.019388 
.02150a 
.023917 
.020500 
.028838 
.031838 
.035250 
.038667 
.043167 
.048167 
.055838 
.065000 
.0850 
.1167 

JiidL 
0. 

.000100 

.000167 

.000150 

.000160 

.000134 

.000188 

.000160 

.000167 

.000038 

.000033 

.000034 

.000016 

.000017 

.000050 

.000033 

.000084 

.000016 

.000050 

.000017 

.000060 

.000033 

.000067 

.000017 

.000033 

.000050 

.000088 

.000050 

.000284 

.000200 

.000163 

.000060 

.000584 

.001583 

.001717 

.001833 

.001700 

.001633 

.001784 

.001766 

.001867 

.001888 

.002117 

.002417 

.002583 

.002333 

.003000 

.003417 

.003417 

.004500 

.005000 

.007666 

.009167 

.0200 

.0817 

InOL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.. 

InOL 
0. 

Initielloed. 
Slaetio  limit 

XeneUe  strength. 
Load  nt  time  of  rnpfeore. 

.••*»•••«>•.. 

Oi 

.0 

0. 

.800188 

.000188 

............ 

"'•; 

Gmeral  $ummary, 

Teoeile  strength  per  square  inch  of  original  sentlon ponnds..    IJ!!*!^ 

Elastic  limit;  per  Moare  inch  of  original  section do....      60.000 

Elongation  per  incn  aftermptnre •' — inch..      ^^^^O 

Elongation  per  inch  ander  strain  at  elastic  limit do 001883 

Redaction  in  diameter  at  point  of  rapture do 114 

Redaction  in  area  after  rnptnre,  per  oentam  of  original  aection 8&.  4 

Position  of  mptare 2"fromneok 

Charaeiar  of  broken  aorfaoe fine  grannlar,  doU  center 

lofliMhiMtioiia..^ ".12,".81»,«.16,Ma,".U."*€© 


TESTS   OF  IBON   AND   8T££L. 
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No.  711. 
Marks,  «»5^"i 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Ijength,  6''. 


Applied  loads. 

Eloocation 
peruioh. 

Saooeesive 
elongation 
per  inch. 

Pennanent 
set. 

SuooeasiTe 

permanent 

set. 

BttnarkB. 

TotaL 

Per  sqaare 
incb. 

Poundt, 

250 

1.1:50 

2,r.oo 

3. 750 
5.000 
6.260 
7,500 
8.760 
10,000 
10.2  0 
30,600 
10, 7:.o 
11,000 
11.1'50 
11.  fiOO 
11.750 
12.000 
12.250 
12.500 
12. 7.T0 
13,000 
13. 250 
^..'iOO 
13,  7:»o 
14.000 
14,250 
14.500 
14.750 
l.%000 
15.500 
16.000 
16,600 
17.000 
17.600 
18,000 
18,500 
19.000 

20.000 
20.500 
21,000 
21,600 
22,000 
22,500 
28.000 
23,500 
24.000 
74. 500 
25,000 
25.600 
26.000 
26,500 
26,960 
26,400 

Poundi. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41.000 
42,000 
451,000 
44,000 
45,000 
4«,000 
47.000 
48,000 
40,000 
60.000 
61,000 
62.000 
63,000 
64,000 

57,000 
58,000 
60,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
106,000 
107,840 

Inch. 
0. 

.000083 
.000J60 
.000417 
.000000 
.000767 
.000933 
.001100 
.OOIJ&O 
.001283 
.001333 
.001867 
.001400 
.001433 
.001500 
.001550 
.001507 
.001(^0 
.001050 
.001700 
.001733 
.001767 
.001867 
.0019.50 
.OOiOSO 
.002133 
.002300 
.002417 
.002h60 
.003450 
.004500 
.O0.'i833 
.007833 
.000167 
.010333 
.011967 
.013500 
.015367 
.017083 
.018717 
.020.V83 
.022667 
.025167 
.027333 
.030W7 

.035833 

.030250 

.0450 

.0600 

.0667 

.0683 

.0938 

Inch. 
0. 

.000083 
.000167 
.000167 
.000183 
.000167 
.000166 
.000107 
.000150 
.000033 
.000050 
.000034 
.000033 
.000033 
.000067 
.000050 
.000017 
.000033 
.000050 
.000050 
.000038 
.000034 
.000100 
.000088 
.000100 
.000083 
.000167 
.000117 
.000433 
.000600 
.00I0,>0 
.001388 
.001500 
.001834 
.001166 
.001634 
.0015:)8 
.001867 
.001716 
.001634 
.001866 
.002084 
.002500 
.002166 
.002834 
.002666 
.003000 
.003417 
.005760 
.0050 
.0067 
.0116 
.0250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blaatlo  limit 

Tensile  strength. 
Load  at  time  of  mptore. 

0. 

0. 

. 

.000133 

.000183 

^ 

.000800 

.000667 

* 



General  aummary. 

Tensile  strength  per  square  inch  of  original  section .' pounds..    107,840 

Elastio  limit  per  soaare  inch  of  original  section do 83,000 

Sloncation  per  inch  sfler  rnpture inch..      0.1050 

Elongation  per  inch  uocler  strain  at  clastic  limit do 001767 

Radnction  in  diameter  at  point  of  rupture do 074 

Reduetiou  in  area  after  rupture,  per  centum  of  original  section 24.6 

Position  of  rupture 1".50  fit>m  neck 

Character  of  broken  surface .* granular 

KoDgatioaofinchseotions 'MO,  ".22*/MO/'.oe/'.07,  ".06 


520 


Marks,  ^^e^""" 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


TESTS    OF    IRON   AND    STEEL. 
:N^o.  712. 


Applied  loiidA. 

per  iJii-lL 

Pernumonlr 

wt 

Inch. 
0. 

-.000017 
-.  000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 
-.000017 

set. 

Konmrki, 

TotiU. 

Poundi. 

250 

1,250 

2,500 

3,750 

6.000 

6.260 

7,500 

8,750 

10.000 

1#.250 

10.500 

10,750 

11. 000 

11.  -^60 
11.500 
11.750 
12, 000 
12, 250 

12.  500' 
12,750 
1%000 
13.2:>0 
13, 500 
13,750 
14,  0(»0 
14.  250 
14.500 
14,750 
15.000 
15.500 
16.000 
16,500 
17,000 
17,500 
18,000 
18.500 
19.000 
19,500 
20,600 
20,600 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
95,000 
25,600 
26,000 
26,600 
26,810 
26,300 

Poundt. 

1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
35, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
.51, 000 
42,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
02.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
102.000 
104,000 
106,000 
107,240 

Inch. 
0. 

.000050 
.000183 
. 000367 
.000533 
.000683 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.001333 
.001383 
.  001433 
.001467 
.001500 
.001533 
.001600 
.001650 
.  001733 
.  001767 
.001850 
.002000 
.  (N>2083 
.  002200 
.002367 
.  002533 
.  003033 
.003883 
.005033 
>006517 
.008167 
.009817 
.011167 
.013000 
.014750 
.016300 
.  018167 
.020100 
.  022167 
.024183 
.026633 
.029167 
.  031833 
.034917 
.088667 
.041867 
.048500 
.0667 
.0633 
.0750 
.0983 

Inch. 
0. 

.000050 
.000133 
. 00O184 
.000166 
.000150 
.000184 
.000166 
.000107 
.000033 

*.oooo:*4 

.000033 

.  000033 

.000050 

. 000050 

.000034 

. 000033 

.000033 

.000067 

.000050 

.000083 

.000034 

.000083 

.000150 

.000083 

.  000117 

.000167 

.  000166 

.000500 

.000850 

.001150 

.001484 

.001650 

.001650 

.001350 

.  001833 

.  0017.50 

.001550 

.001867 

.001933 

.002067 

.002016 

.002450 

.002534 

.002666 

.003084 

.  003750 

.003200 

.006633 

.0082 

.0066 

.0117 

.0*233 

Inch, 

0. 

-.  000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

1 

-.000017 

0.       . 

.  . 

0. 

. 006617 

Elantic  limit. 

.666150 

.0C0150 

. 000967 

.6668i7 



Temile  strcnstb. 

Load  at  time  of  niptnre. 

1 

i 

General  eummary. 

Tensile  strength  per  square  inch  of  ori^nal  section ., ponnds. .     107.240 

Elastic  limit  per  sqoare  inch  of  original  section do 53,000 

Elongation  per  inch  after  rupture inch  ..      0.1117 

Elongation  per  inch  under  strain  at  elastic  limit do 0017157 

Re<luctionin  diameterat  point  of  rupture do <'74 

Bednction  in  area  after  rupture,  per  centnm  of  originid  section 24.0 

Position  of  rupture ^ ".80  from  neck 

Character  of  broken  surface granular;  tmall  eccentric  dull  spot 

StongatioD  of  inohtectiona ".21,  ''.12,  ",10,  ".08,  ".09,  ".07 


TESTS   OF  IRON  AND  STEEL. 
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Marks,  »^7^^ 

Diameter,  ^'ML 

Sectional  area,  .25  square  inch. 

licngth,  6''. 


No.  713. 


Applied  loada. 


TotaL 


Founda, 
260 
1,250 
2,500 
8,750 
6.000 
0,250 
7.500 
8,750 
10.000 
10,250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,500 
12,750 
18.000 
13,250 
18,500 
18.750 
14,000 
14,250 
14.500 
14.750 
15.000 
15.500 
18,000 
16,500 
17,000 
17,500 
18,000 
18.500 
10.000 
10,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,600 
28.000 
23,600 
24,000 
24,500 
25^000 
26,600 
26,800 
24,000 


Pep 


smuEre 

QCD. 


Poimdf. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
40.000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
80,000 
51,000 
62,000 
63.000 
54,000 
65.000 
56,000 
67,000 
58,000 
69,000 
60,000 
82,000 
64.000 
60.000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
fW,000 
02,000 
04,000 
96,000 
08.000 
100.000 
102,000 
108,440 


JEUmjcatioik 
perinoh. 


Jnth. 
0. 

.OOOlffT 
.000367 
.000500 
.000688 
.000850 
.001033 
.001200 
.001367 
.001400 
.001450 
.001483 
.001533 
.001667 
.  001017 
.001650 
.001767 
.001850 
.002000 
.002100 
.002350 
.002550 
.00^838 
.003167 


.004000 
.004700 
.005333 
.006067 
.007433 


.010300 

.011667 

.013433 

.015167 

.017583 

.018833 

.020667 

.022750 

.024833 

.027250 

.029887 

.  032417 

.035500 

.039183 

.043000 

.048260 

.053750 

.0617 

.0760 

.0050 


SacoeasiTe 
eloneation 
perinoh. 


Jfieft. 
0. 

.000167 
.000200 
.000183 
.000183 
.000167 
.000183 
.000167 
.000167 
.000033 
.000050 
.000033 
.000050 
.000034 
.000050 
.000033 
.000117 
.000083 
.000150 
.000100 
.000250 
.000200 
.000283 
.000334 
.000516 
.000317 
.000700 


.000734 
.001366 
.001400 
.001467 
.001367 
.001766 
.001734 
.002416 
.001250 
.001834 
.002083 
.002083 
.002417 
.002617 
.002550 
.003083 


.003867 

.005250 

.005500 

.007950 

.0133 

.0200 


set. 


SneeeMlTe 
peimaoent 


IndL 
0. 

.000050 
.000050 
,000050 
.000050 
.000050 
.000050 
.000067 
.000067 


.000083 


IndL 


.000817 


.000016 


000267  .000184 


.001183 


.003783 


.000918 


Initial  load. 


Elaetio  limit. 


Tensile  itrenKth. 
Load  at  time  of  rnptore. 


General  iummarjf. 

Tensile  strengtli  persqnare  inch  of  original  section ponDds..    103,440 

Elastio  limit  per  aqnare  inch  of  original  section do 47  000 

Slongation  per  inch  after  rapture loch..      0.1117 

Elongation  per  inch  nnderstrain  at  elanticlimit.: do...      .01660 

Btsdactlon  in  diameter  at  point  cf  rapture do...         .084 

B«dnotiontn  area  after  raptare,  per  centam  of  original  section 27.6 

Position  of  raptnre .' ".70ftom  neck 

Character  of  broken  surface granalar;  dall  eccentric  spot 

Sloogation  of  inAh  aections .,".22,  ".11,  ".10,  ".09,  ".08,  ''.07 


I 

J 


SEx364«t 


Marks,  "V"^ 

Diameter,  ".563. 

Sectional  area,  .25  square  inch. 

Length,  6". 


TESTS   OF   lEON  AND   STEEL. 
No.  821. 
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Applied  iMdB. 

• 

EloDfration 
per  inch. 

SacoeMlve 
elnnpitioD 
per  inch. 

Permanent 
set. 

Snooesalre 
perma- 
nent set. 

Bemarka. 

T«taL 

Persqaare 
iacb. 

Pounds, 

250 

1,250 

2,500 

8,750 

5,000 

6.250 

7,500 

8,750 

10.000 

10,250 

10.500 

10,760 

11,000 

11,2.30 

11.500 

11.750 

12.000 

12,250 

12,500 

12.750 

13.000 

13. 250 

18,500 

13,750 

14.000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17,000 

17.600 

18.000 

18,500 

19.000 

19,500 

20.000 

Pmtnds. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
80.000 
85,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46.000 
47.000 
48.000 
40.000 
50.000 
51.000 
52,000 
63.000 
54.000 
55.000 
56,000 
57.000 
58,000 
50.000 
60.000 
02.000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
86,000 
8S.000 
90.000 
92,000 
94.000 
96,000 
98.000 
90,920 

JndL 
0. 

.000133 
.000317 
.000450 
.000617 
.000733 
.000930 
.001117 
.001250 
.001283 
.  001317 
.001350 
.001450 
.001500 
.001633 
.001717 
.  OOllKX) 
.00.'067 
.002238 
.  002433 
.002583 
.002783 
.003117 
.003407 
.003967 
.004*233 
.004817 
.005400 
.006:100 
.007533 
.000083 
.010683 
.012633 
.014500 
.010667 
.018333 
.  0J0333 
.  022:^ 
.02o000 
.027067 
.030500 
.0333 
.0367 
.0417 
.0500 
.0J«7 
.0067 
.0788 
.1133 

0. 

.000133 
.000184 
.  000133 
.000167 
.000116 
.  00U217 
.000167 
.000133 
.000033 
.000034 
.000033 
.000100 
.000050 
.000133 
.000084 
.000J83 
.000167 
.000166 
.000.00 
.000150 
.OOOiOO 
.000334 
.000350 
.  OOO-'iOO 
.000266 
.000584 
.000583 
.000900 
.  001233 
.001550 
.001600 
.  001950 
.001tt67 
.002167 
.001066 
.002000 
.  002167 
.002500 
..002667 
.002833 
.0028 
.0034 
.0050 
.0083 
.0067 
.0100 
.0116 
.0350 

Inch. 

0. 

0. 

0. 

0. 

.000083 
.000033 
.000050 
.000050 
.000050 

IndL 
0. 

Initial  load. 
Zlaaticlimit 

000033  ' 
0. 

.000015 
0. 
0. 

.000133 

.000083 

.000617 

.000484 

1 

.001683 

.001016 

.004150 

.002517 

..L       - 

.......... 

......     . 

■ 

Tensile  atrength. 
Load  at  time  of  raptuxeu 



20.500 

i    21,000 

21,500 

;    22.0G0 

'    22,500 

1    23,000 

1    28,500 

^4,000 

24,500 
24,980 
21,800 

General  saummary. 

Speciflo  gTBTity 1 7.8506 

Hardneaa  18.09 

Tensile  strength  persqnare  inch  of  orisinal  section pounds..      09,920 

Elastio  limit  per  sQoare  inch  of  original  section .^ do 48)000 

Elongation  per  incti  after  mptare  .'. inch..      0. 1467 

Elongation  per  inch  under  strain  at  elastic  limit do 001350 

Reduction  in  diameter  at  point  of  rupture • do .133 

Bednction  in  area  after  rupture,  peroentam  of  original  section 41.9. 

Poaiticn  of  mptare 1''.3  firom  neclc 

Character  of  broken  surface dull,  silky 

Xlongatini  of  inch  sections ".18,  ".30*,  'M2,  ".10,  ".09,  ".09 


524 


TESTS  OP  IRON  AND   STEEL. 
No.  822. 


Diameter,  ''.503. 

SectioDsd  area,  .25  square  inch. 

Leogth,  e'\ 


i^ppliedloads. 

Elongation 
per  inch. 

Snecessive 
elongation 
per  inch. 

Permanent 
set 

• 
SaoeewiTe 
'    set 

BODtfkfl. 

TotaL 

Per  sqnare 
incli. 

Pounds, 

250 

1.250 

2.500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,  000 
53.006 
54.000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70,000 

!        72, 000 
74. 000 

■        76,000 
78.000 

1        80,000 
82,000 
84,000 
86.000 
88.000 

'        90.000 
92.000* 
94,000 
96,000 
08,000 
98,880 

Inch. 

0. 

.000083 
.000233 
.000400 
.000!>50 
.000700 
.000833 
.001000 
.001167 
.  0012U0 
.001233 
.001250 
.001300 
.001333 
.  001367 
.001400 
.001467 
.001567 
.  001817 
.002017 
.002333 
.002733 
.003583 
.004017 
.004667 
.005033 
.005683 
.006267 
.007033 
.008267 
.010000 
.011697 
.  013417 
.015200 
.017250 
.019350 
.  021167 
.023583 
.026167 
.029000 
.032633 
.035733 
.039583 
.043667 
.0467 
.0i>33 
.0650 
.0800 
.1000 

Inch. 
0. 

.000083 
.000160 
.000167 
.000150 
.000150 
.000133 
.000167 
.000167 
.000033 
.000033 
.000017 
.000050 
.000033 
.000034 
.000033 
.000067 
.000100 
.000250 
.000200 
.000316 
.000400 
.000850 
.000434 
.00(^50 
.000366 
.000650 
.000584 
.000766 
.001234 
.001733 
.001667 
.001750 
.001783. 
.002050 
.002100 
.001817 
.002416 
.002584 
.002833 
.003633 
.003100 
.003850 
.004084 
.003033 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastlo  limit. 

3,750 
5,000 
6,250 
7,600 
8,750 
10.000 
10.250 
10.500 
10.750 
11,000 
11,250 
11,500 
11. 750 
12.000 
12, 250 
12,600 
12,750 
13.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15.500 
16,000 
16.500 
17.000 
17.500 
18,000 
18,500 
19.000 
19,600 
20,000 
20.500 
21,000 
21.500 
22.000 
22,500 
23.000 
23.500 
24,000 
24.500 
24,720 
22.000 

............ 

1 

1 

a 

.000200 

.000200 

.002133 

.001988 

.004833 

.002700 

.0066 
.0117 

.0150 
1      .0200 



Tensile  strenfrth. 

Load  at  time  of  raptnre. 



1 

1 

General  summary. 

Tensile  Btrength  per  sqnare  inch  of  original  section ponnds..      98,880 

Elasticlimit  per  sanare  inch  of  original  section do 47,000 

Elongation  per  incli  after  mptnre inch..      0.1333 

Elongation  per  inch  under  strain  at  elastic  lidiit do 001400 

Kcdoction  in  diameter  at  point  of  rupture do....         .133 

Kednction  in  area  after  rnpturo.  per«entam  of  oiiginal  section 41.9 

Position  of  mptnro r'fhmineek 

Character  of  broken  surface cranular,  40  per  centum ;  sQky.  60  per  oontam 

Elongation  of  inch  sections ^ ".31*,  ".16,  ".09;  ".08,  ",07,  ".09 
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No.  823. 

Marks,  ^»t>"^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


TotaL 


Pound*. 
250 
1,250 
2,500 
3,750 
5.000 
8,250 
7,fi00 
8,750 
10,000 
10,250 
10.500 
10,730 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,760 
13,000 
13.250 
13.500 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
1^500 
16.U0O 
18.500 
17,000 
17.500 
18,000 
18,500 
19,000 
10,5uO 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
'23,500 
24,000 
24.600 
25,000 
25,500 
26,840 
22.000 


PerMQi 
inon. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
35.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46.000 
48^000 
47,000 
46.000 
49,000 
50,000 
61,000 
52,000 
53,000 
54.000 
55,000 
58,000 
57,000 
58,000 
50,000 
80,000 
82.000 
64,000 
80,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88.000 
90,000 
02.000 
94,000 
98,000 
98,000 
100,000 
102,000 
102,580 


Slonffation 
perlnch. 


Inch. 
0. 

.000100 
.000250 
.000417 
.000550 
.000700 
.000887 
.001033 
.001200 
.001233 
.001317 
.001838 
.001387 
.001387 
.  001417 
.001487 
.001500 
.001567 
.001650 
.001850 
.002067 
.002233 
.002583 
.003017 
.003487 
.003883 
.004050 
.001550 
.  005200 
.006633 
.007833 
.000667 
.011333 
.  013000 
.  014500 
.018333 
.018333 
.020167 
.022333 
.024833 
.027200 
.030000 
.  032667 
.035917 


.044000 

.0487 

.0550 

.0650 

.0817 

.1083 


elongation  |  ^•^f^^^^  ptSrmanent 

perinob.  |       ««^        |       Mt 

I 


Ineh. 

0. 

.000100 
.00UI50 
.000167 
.  000133 
.000150 
.000167 
. 000168 
.000167 
.000033 
.000084 
.000018 
.000034 

0. 

.000050 
.000050 
.000033 
.000067 
.000083 

.ooo->oo 

. 000217 
.000168 
.000350 
. 000434 
.000450 
.000216 
.000367 
.000500 
.  OOOOoO 
.  001433 
.  001*200 
.  001834 
.001666 
.001667 
.001500 
.  001833 
. 002000 
.001834 
.002166 
.  002500 
.  002307 

.002687 

.003250 

.  003916 

.004107 

.0027 

.0083 

.0100 

.0107 

.0268 


Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.000017 
.000017 

Ineh. 
0. 

.000017 
0. 

.000017 

0. 

:::': 

.oooii? 

.oooibo 

.  001150    .  001033 

Remarks. 


Initial  load. 


EUMtio  limit 


.  003150 


.  002000 


Tf'nHilo  8trenj!tt. 

Ix>ad  at  time  of  rupture. 


General  Bummara. 

Tensile  strength  per  square  inch  of  original  section pounds..    102,580 

Elastic  limit  per  square  inch  of  original  section do....      49.000 

Elongation  per  inch  after  rupture inch..      0.1333 

Elongation  per  inch  under  strain  at  elastic  limit do  ...    .001567 

Reduction  in  diameter  at  point  of  rupture ....do  ...         .114 

Reduction  in  area  after  rupture,  per  centum  of  original  section 38.4 

Position  of  rupture 2".l  from  neoli 

i^hamcter  of  broken  surface granular,  80  percent.;  Hilky,  40  per  oont. 

Elongation  of  inch  sections , ,....., ".09,  ".28*.  ".15,  '",11,  ".09,  ".09 
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Marks  on  bar,  MBA,a 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loada. 


ToteL 


Per  Miuure^ 
iacJi. 


Elongation 
perinolL 


SuoceaalTe 
elonication 
per  inch. 


Pemiuient 
set 


Saceeadre 

permanent 

set. 


Bemarks. 


Plnmrfff. 

250 

1,250 

2.500 

8.760 

5,000 

0^250 

7.600 

8,500 

8.750 

9.000 

9.250 

9.600 

0,750 

10.000 

10.250 

10.600 

10,750 

11.000 

11,250 

11.500 

11,750 

12,000 

12.250 

12.500 

12.750 

13.000 

18.250 

13.500 

18,750. 

14,000 

14,250 

14,500 

14.750 

15,000 

15.500 

18.000 

10,600 

17.000 

17,500 

18,000 

18.500 

19.000 

19,500 

20,000 

20.500 

20,900 

19,000 


PiMlfUff. 

1,000 
5,000 
10,000 
16.000 
20,000 
25,0UO 
80.000 
84.000 
85.000 
86,D00 
37.000 
88^000 
80,000 
40.000 
41.000 
43,000 
43.000 
44.000 
45.000 
46.000 
47.0«0 
48.000 
49.000 
50.000 
51,000 
62,000 
63,0(« 
64.000 
65.000 
66.000 
67,000 
68,000 
60.000 
«0,0"0 
62,000 
64,000 
06.000 
68.000 
70.000 
72.000 
74,000 
76.000 
78,000 
80,000 
81.000 
83,000 


Ineh, 
0. 

.000133 
.000400 
.00(1583 
.000800 
.000067 
.001167 

.  ooisrio 

.001483 
.001633 
.001030 
.002800 
.004083 
.005133 
. 00o7l7 
.000033 
.007167 
.008383 
.009167 
.010083 
.  010633 
.012000 
.012638 
.014033 
. 014967 
.015700 
.010500 
.01K333 
.019033 
.020500 
.021617 
.022867 
.0S4C83 
.026033 
.028250 
.  030317 
.034533 
.  037833 
.042417 
.048250 
.  033083 
.060367 
.06f7 

.  oh:)0 

.1133 
.1617 


Inch. 
0. 

.000133 
.000207 
.0001H3 
.000217 
.000167 
.000200 
.000166 
.000150 
.000150 
.000317 
.000850 
.001283 
.OOWoO 
.000584 
.000910 
.000534 
.001216 
.000784 
.000916 
.000::50 
.001367 
.000633 
. 001400 
.000934 
.000733 
.000800 
.001833 
.000700 
.001467 
.001117 
.001250 
.  001216 
.001950 
.002217 
.002067 
.004216 
.003300 
.001584 
.  00:i833 
.  004S33 
.007284 


.0183 
.0283 
.0484 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 

u. 


Inoh. 


.000133 


Initial  load. 


Elastic  limit. 


.003200 


.003167 


.006867 


.003667 


.011333 


.004466 


Tranile  utrenfTth. 
Load  at  timo  of  ruptnre. 


Spec! 
Hard] 


ilflo  gnvity.. 


General  summary. 


Tenailo  stren/rth  per  Bqnare  inch  of  original  aeotion • pounds.. 

Elaatlo  limit  per  sauare  inch  of  ori^al  section do 

EloniEatlon  per  Inon  after  rupture inch.. 

Bloofcation  per  inch  under  St  rain  at  elastic  limit do  .. 

Bednction  In  diameter  at  point  of  rnpturo do... 

Reduction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  ruptnre ".50  from  middle 

Cbamcter  of  broken  surface,  dull,  spongy;  interspersed  with  granular  metal i  cylindiical 

mottled. 
Xloiig»iian  of  ineh  seetlona ".12,  ".17  <".87  ihtcturad  section), 'MS. ". 


7.8575 
14.00 
83,600 
34,000 
0.18.18 
.  001333 

89.2 
of  stem 
surface 

15,  'Ml 


528 


TESTS   OF   IRON  AND  STEBL. 
No.  545. 
Tension  Test 


Marks  on  bar,"»^»^ 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  inch. 
Length,  6". 


Applied  loaids. 


TotaL 


250 
1,250 
2,600 
3,750 
ft.  000 
0,250 
7,600 
7,750 
8,000 
8,290 
8,500 

9,000 
0,250 
0,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,350 
14,500 
14,750 
15.000 
15^500 
ICOOil 
1ft.  500 
17,000 
17,500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,009 
21«S09 

23»M0 

90.MO 


Persqnue 
inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31.000 
82,000 
33,000 
84,000 
85,000 
88,000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44,000 
4^000 
48,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
58.000 
57.000 
58,000 
59.000 
00.000 
82,000 
•4,000 
6&000 
88.000 
70.000 
72,000 
74.000 
76,000 
75^000 
80,000 
f^lXOOO 
84,000 
8Ci,000 

ss^oooj 


Elonyatioii 
per  inoh. 


a 

.000100 
.000233 
.000433 
.000838 
.000833 
.001033 
.001100 
.001133 
.001183 
.  001217 
.001267 
.001300 
.001367 
.001487 
.001600 
.002887 
.008417 
.004483 
.004967 
.005817 
.006533 
.007333 
.007967 
.008850 
.009750 
.010900 
.011483 
.012300 
.013333 
.014350 
.015300 
.016300 
.017133 
.018400 
.019333 
.020617 
.022800 
.01*^000 
.027750 


.033333 

.0370CO 

.040M)0 

.044j>33 

.051167 

.059033 

.0700  . 

.0783  • 

.0987 

.1353 

.1633 


Suocesaive 
elongation 
per  inoh. 


0. 

.000100 
.000133 
.000200 
.000200 
.000200 
.000200 
.000067 
.000033 
.000050 
.000034 
.000050 
.000033 
.000067 
.00010l> 
.000133 
.001267 
.000550 
.001066 
.000484 
.000850 
.000718 
.000800 
.000834 


.000900 

.001150 
.000583 
.000817 
.001033 
.001017 
.000950 
.001000 
.000«13 
.001267 
.000933 
.001284 
.00-:i83 
.002C00 
.00-J73O 
.002.^83 
. 0030m) 
.00 '607 

.OiVknJO 

.0^033 

.00^5334 

.0«.»7{J66 

.  0U«>67 

.OiVsS 

.01S4 

.ai68 

.OJOO 


Permanent 
•et. 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.00U33 


.004383 


.008400 


Saooeesire 
permanent 


JfMA. 


.001133 


.008250 


.004017 


Semarka. 


Initial 


Blastiolifldt. 


TeaailestxeBcth. 
Lead  aft  tiae  of  rapteTCL 


Grnfral  wmmmtary. 


T«»Mle  fftreacth  p^r  »onarp  Lnoh  of  original  »*<-tiott 

£U9ti«ltmitpt>r  ««)aarv  inch  of  on^iinal »ecUoa I.  do.. 

Klonsprtion  p«^r  inch  A-tt^r  rupture inch 

K\vkeatit>nper  icoh  untirrMnun  at  ^Ja.<tic  limit do.. 

Kcf^QCtKUi  indUuhMerat  pi,nntof  ruptun?   do.. 

KtfdQctK«  in  anra  aA«r  rapture,  per  oentam  of  original  wctioo 

Po*ili\vn  of  rapin'^ 2"_ 

Character  of  brv>ketn  mtCka  f^ranolar,  vith  dull  sponj^  apot  at  circomteeBeoL    Crlindzical 

nottkd. 
EhiBsatMBaf  inch  eectioM ".18^  •  JS».  "^  "^  •'.1^  -J3 


88.809 
37.«tO 

«L»6a 

091387 

.IM 

S3  S 

ek. 
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TESTS   OF   IRON   AND   STEEL. 
No.  714. 


529 


Marks,        a 

Diameter,  ".T564. 

SSectioDal  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


TotaL 


Persqiiare 
inon. 


EloDffatioii 
perlnoh. 


SuocesaiTe 
eloDfEaUoD 
p«rinoh. 


Permanent 
aet. 


Sacceeaire 

pennanent 

set. 


Remarka. 


Pound*. 
250 
1,250 
2,500 
8,760 
6,000 
0,250 
7.600 
8.750 
10.000 
10.250 
10.600 
1Q.760 
11,000 
11.250 
11,600 
11,760 
12,000 
12.250 
12.500 
12.750 
19,000 
18  250 
13.500 
13.750 
14,000 
14,250 
14,600 
14.750 
15.000 
15.500 
10.000 
10.600 
17.000 
17.600 
18.000 
18.500 
19.000 
10.600 
20,000 
20.500 
21,000 
21,500 
22,000' 
22.500 
23.000 
28.600 
24.000 
24.600 
26.000 
2S.415 
23,100 


Poundt. 
1.000 
6.000 
10,000 
16.000 
20.000 
26,000 
80,000 
85^000 
40,000 
41.000 
42.000 
43.000 
44.000 
45.000 
40.000 
47.000 
48.000 
4^.000 
50,000 
61,000 
62.000 
53,000 
64.000 
66,000 
66,000 
67.000 
68,000 
60.000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 
82,000 
84.000 
80.000 
88.000 
90.000 
02.000 
94.000 
90,000 
98,000 
100.000 
101,600 


Inch. 
0. 

.000180 
.000817 
.000488 


.000817 
.001033 
.001200 
.001350 
.001883 
.001433 
.001467 
.001500 
.001538 
.001567 
.001600 
.001683 
.001067 
.001783 
.001800 
.001807 
.001033 

.ooeo33 

.002100 

.002250 

.002400 

.002017 

.002817 

.003317 

.004087 

.000517 

.008:138 

.010133 

.011917 

.013838 

.015088 

.017667 

.019750 

.021917 

.024500 

.028917 

.029067 

.032750 

.  036167 

.040167 

.044833 

.050607 

.0567 

.0688 

.0967. 


Inch, 

0. 

.000150 
.000167 
.000166 
.000167 
.000107 
.0002(6 
.000167 
.000150 
.000033 
.000050 
.000034 
.000038 
.000033 
.000034 
.000033 
.000083 
.000084 
.000066 
.000067 
.000007 
.000060 
.000100 
.000007 
.000160 
.000150 
.000217 
.000200 
.000500 
.001350 
.000850 
.001816 
.001800 
.001784 
.001916 
.001850 
.001084 
.002083 
.002167 
.002583 
.002417 
.002760 
.003083 
.003417 
.004000 
.004660 
.005834 
.006038 
.0116 
.0284 


JneJi, 

a 

.000050 
.000060 
.060050 
.000050 
.000050 
.000050 
.000050 
.000050 


Inch. 
0. 

.000050 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  load. 


.000067 


.000017 


.000117 


.000233 


.001233 


.000050 


.000116 


.001000 


Probable  elastic  lioiit. 


Tensile  atrength. 
Load  at  time  of  raptora. 


Omeral  tummary. 

Specific  grarity 7.8682 

Hardneaa ,       19.81  • 

Tenaile  strength  per  aqnare  inch  of  original  section pounds..    101.000 

Klaaticlimit  per  aqoare  inch  of  original  aeotion ^...do....     66.000 

Elongation  per  Inch  after  rapture inch..      0.1260 

Elongation  per  inch  nnder  strain  at  elastic  Umit ^ do 002100 

Kednetion  in  diameter  at  point  of  raptore do 104 

Sednction  in  area  after  rapture,  per  oentnm  of  original  aeotion 88.6 

Position  of  rapture ''.  80  f rom^niddle  of  s(«a 

^T  of  broken  aurfiuse gmnular.  dnlloaattr 

moflnohaMrtioDa ".08.  ".14,  ".ao*, 'MP,  MO,  ".OT 

8.  Ex.  36 34 
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TE8TS   OF   IKON   AND   STEEL. 
No.  716. 


Marks,  12  RAttO 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Pounds. 
230 
1,250 
2,5C0 
3,750 
5,000 
6,2.)0 
7.500 
8. 7nO 
10.000 
10,250 
10.500 
10,750 
11,000 
11,2:10 
11,500 
11,750 
12  000 
12.250 
12,500 
12,7:0 
13,000 
12. 2o0 
13,500 
18,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15.500 
10.000 
10,500 
17,000 
17, 500 
1A.0(>0 
18,500 
19.000 
10,500 
20.000 
20,500 
21.000 
21,500 
22.000 
22.500 
23,000 
23,  r.oo 
24,000 
24,500 
25.000 
25,500 
26,000 
26,500 
26.790 
24.900 


Potimf*. 
1,000 
5.000 
10.000 
15,000 
20.000 
25.000 
30.000 
35.000 
40.U00 
41,000 
4-J,000 
43.000 
44,000 
43.000 
40,000 
47,000 
48,000 
40,000 
50.000 
51,000 

52,  too 

53,  000 
51,000 
55,000 
56.000 
57,000 
58,000 
59.000 
60,000 
62,000 
G4.000 
06.000 
66,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
80,000 
88,000 
90,000 
02,000 
94.000 
96.000 
98,000 

100.000 
102,000 
104.000 
]  00. 000 
307,100 


EloDsmtioo 
per  inch. 


SaoceMire 
cloDgation 
per  inch. 


J. 


Inch. 
0. 

.000100 
.000267 
.000400 
.  000550 
.000700 
.000867 

.ooio:)3 

.001233 

.001250 

.001300 

.001333 

.001367 

.001400 

.001450 

.001483 

.001533 

.01M567 

.001017 

.001650 

.001700 

.001733 

.001833 

.001883 

.001967 

.002067 

.002167 

.002233 

.00.483 

.003000 

.003700 

.  0050'>0 

.006750 

.008300 

.010167 

.0118C7 

.013667 

.015467 

.017833 

.  019817 

.  021750 

.  023583 

.  rr2o9i7 

.  0.'8667 

.031083 

. 034333 

.038333 

.  OI308:) 

.0J7333 

.0533 

.0617 

.0767 

.1017 


0. 

.000100 
.000167 
.000133 
.000150 
.000150 
.000167 
.0001(J6 
.000200 
.000017 
.000030 

.oooais 

.000034 
.0000J3 
.000030 
.000033 
.000050 
.000034 
.000050 
.000033 
.000030 
.000033 
.000100 
.000050 
.000084 
.000100 
.000100 
.000066 
.000250 
.000.517 
.000700 
.001300 
.001750 
.001750 
.001667 
.001700 
.001(00 
.OOlfifOO 
.002366 
.001984 
.001033 
.001833 
.0023:H 
.002750 
.002410 
.003250 
.004000 
.004750 
.004250 
.005967 
.0084 

.oiao 

.0250 


Pennanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SoccessiTe 
permanent 

■et. 


IneK 


Renarka. 


Initial  1 


.000067    ,      .000067 


.000467 


.000400 


Slaatic  limit. 


Tensile  strength. 

Load  at  time  of  mptore. 


General  aummary. 

Tensile  strength  per  square  inch  of  orielnal  section  ponnds. .    107, 100 

Elastic  limit  per  sqaare  inch  of  origtnalsection do. . .'.      &5,  OuO 

Elongation  per  inch  after  rnptnre inch . .      0. 1 283 

Elongation  per  inch  under  strain  at  olasticlimit do 001883 

Re<lucilon  indiameteratpointof  niptnre  do....  .094 

Reduction  in  afea  after  mptore,  per  centum  of  original  seotion 30.6 

Position  of  rnptnre 2".!  tnm  neck 

Character  of  broken  surface granular,  small  spociry  spot  at  the  circumference 

Elongation  <Jf  inch  sections ".09.  ".24*,  ".16,  ".12,  ".09^  ".07 


TESTS  OF  IRON  AND  STEEL. 
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Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


No.  71G. 


AppUed  loads. 

Elongation 
per  Inch. 

SuccesBlve 
elongation 
per  inch. 

Permanent 
set. 

JiieA. 
0. 

.000017 
.000033 
.  000033 
.  000033 
.000033 
. 000033 
.  000033 
.000050 

SQCcessive 

permanenfc 

aet. 

Inch. 

0. 

.000017 
.000016 

0. 

0. 

0. 

0. 

0. 
. 000017 

1 

Total. 

Per  sqaare 
inch. 

Remarka. 

Pounds. 

250 

1,250 

2.500 

8,750 

5,000 

6,250 

7.500 

3,750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11,500 

11,750 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
2i>,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
91,000 
96,000 
98.000 
100,000 
102,000 
102;  400 

JimA. 
0. 

.000133 
.000317 
.000483 
.000633 
.000817 
.  001017 
.001150 
.001333 
.001350 
.00J40O 
.001433 
.001467 
.001500. 
.001550 
.001583 
.001633 
.001650 
.001700 
.001750 
.001833 
.001883 
.001967 
.002083 
.002217 
.002350 
.002533 
.002867 
.003517 
.  004750 
.006667 
.  008500 
.  010200 
.  011750 
.  013631 
.015333 
. 017583 
.010.'t83 
.  021750 
.  024107 
.026067 
.029367 
.  032500 
. 035917 
.  039167 
.  044167 
.050833 
.05a3 
.0667 
.0883 
.1067 

Inch. 
0. 

.000183 
.000184 
.000166 
.000150 
.000184 
.000200 
.000133 
.00tl83 
.000017 
.OOOO.'iO 
.000033 
.000034 
.000033 
.000050 
.000033 
.000050 
.000017 
.  000050 
.000050 
.000083 
.000050 
.000084 
.000116 
.  000134 
.000133 
.000183 
.000314 
.000650 
.  001233 
.001917 
.  001 H33 
.  001700 
.  001550 
.  001883 
.U01700 
.002250 
. 002CO0 
,  002rtJ7 
.002417 
.002500 
.002700 
.  003133 

.  rrf):ui7 

.  003250 
.  005000 
.006666 
. 007467 
.0084 
.  0216 
.0184 

Initial  load. 

.000050 

0. 

12,000 

1    12,250 

12.500 
12,750 

.000083 

. 000033 

13,000 

1 

'    13.250 

Elaatic  limit. 

is;  500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16,500 
16,000 
16,500 
17,000 
17,500 
13,000 
18,500 
19,000 
10,600 
20.000 
20,600 
21,000 
21.500 
22,000 
22.500 
23,000 
23,500 
24,000 
24.500 

.000217       .oboisi 

1 

.001400    1        001183 

1 

' 

; i"*;*!.! .. 

■ 

Tennilc  atrength. 

/  .        

1 

26,000 

251500 

25^600 

^200 

Load  at  time  of  rupture. 

I 

General  summanj, 

Tenaile  strength  per  square  inch  of  original  section pounds..    102,400 

BUstielimitper  square  inch  of  original  section do 53,000 

Elongation  per  inch  after  rupture inch..      0.1867 

Elongation  perinch  under  strain  at  olastlcUmit  do  ...    .001883 

Bodnction  in  diameterst  point  of  rupture do 104 

Reduction  in  area  after  rupture,  por  centum  of  original  section 33.6 

Poeltion  of  rupture 2'M  ftumneok 

Charaoter  of  broken  surface granular,  dull  center 

Elongation  of  inch  aeotiona ...".08,  ".26*.  ".18,  ".12,  ".10.  ".08 


J^OOJD  2^2 
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TESTS   OF  ntON  AND   STEEL. 

No.  460. 

Tension  Test. 
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Marks  on  bar,  ^^^* 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  &'. 


Applied  loads. 

Blonadon 
per  mob. 

SaeoeMiTe 
perinoh. 

PeimeDent 
set 

SoeoeealTe 

peraumeiit 

set 

"BwiierVi 

Totid. 

PerMQAre 

Poundi. 
950 
1,250 
2.600 
8.750 
6^000 
6,250 
7,500 
81760 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12.250 
12,500 
12.750 
13,000 
13,250 
13.500 
13.750 
14.000 
14.250 
14..'MN) 
14,750 
15,000 
19.000 
19.500 
20.000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25.000 
25,060 
22,400 

POfMdt, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
4.3.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100.000 
100,240 

Jnek. 
0, 

.000183 
.000300 
.000467 
.000617 
.000788 
.000917 
.001093 
.001250 
.001288 
.001317 
.001350 
.001400 
.001450 
.001533 
.001567 
.  001617 
.001700 
.001917 
.002150 
.002538 
.002817 
.003467 
.004200 
.004700 
.005117 
.005917 
.006767 
.007667 

'.024250 

.026833 

.029550 

.032167 

.035333 

.088607 

.044000 

.048000 

.053833 

.067500 

.0783 

.1033 

.1250 

Inch, 
0. 

.000183 
.000167 
.000167 
.000150 
.000166 
.000184 
.000166 
.000167 
.000088 
.000084 
.000033 
.000050 
.000050 
.000083 
.000084 
.000050 
.000083 
.000217 
.000233 
.000883 
.000284 
.000650 
.000733 
.000500 
.000417 
.000800 
.000850 
.000900 
.014066 
.001617 
.002583 
.002717 
.002617 
.003166 
.003834 
.005333 
.004000 
.005833 
.013667 
.0108 

;o<a7 

Inch, 
0. 
0. 
0. 
0. 

a 

.000017 
.000017 
.000038 
.000050 

Inek. 
0. 

Inititlloiid. 
XlMtic  limit. 

mtlmete  etreiiffth. 
Load  at  time  of  rapture 

"'.'obooii" 

0. 

.000016 
.000017 

.000050 

0. 

.000300 

.000250 

.002250 

.001960 

General  eummarjf, 

Speolfle  gTATlty 7.8543 

Hardneee 19.81 

Tensile  strength  per  square  inch  of  original  section ponnda..    100,240 

Elastlclimit  per  sqnare  inch  of  original  section do —     48*000 

SloDgation  per  inon  after  rapture inch..      0.1567 

Elongation  per  inch  nnder  strain  at  elastic  limit do 001617 

Bednction  in  diameter  at  point  of  inptnre do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 89.2 

Position  of  rupture 1''.60  fh>m  neck 

Character  of  broken  surface line  granular,  with  dnU  center 

Elongation  of  inch  sections ".16  (".81  ftaotnred  section),  ".18,  ".12,  ".11,  ".11 
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TESTS   OP   IROJf   AND   STEEL. 

No.  461. 

Tension  Test. 


Marks  on  bar  ^^  ^2^* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


AppUed  loads. 

TotftL 

Per  iiqaare 
inch. 

Poundf. 

Poundu. 

250 

1,000     ' 

1,250 

5,000 

2,500 

10,000 

8,750 

16.000 

5,000 

20,000 

6.250 

25.000 

7.500 

30,000 

8,750 

85.000 

10.000 

40.000 

10.250 

41,000 

10.500 

42.000 

10.750 

43.000 

11,000 

44.000 

11.250 

45.000 

11,500 

46,000  ; 

11.760 

47,000     ' 

12.000 

48,000 

12,250 

49,000 

12.500 

50,000 

12.750 

61,000 

13,000 

52,000 

13,250 

53,000 

13,500 

54.000     > 

13,760 

55,000    1 

14.000 

56.000    ! 

14,250 

57.000    ; 

14,500 

58,000 

14, 750 

59.000 

15,000 

60,000 

15.500 

62.000 

10,000 

64,000 

16,5t,0 

Gtf,  000 

17,000 

68,000 

17,500 

70,000 

18,000 

72.000    1 

18,500 

74. 000 

10,000 

76,000    1 

10.600 

78, 000     ' 

20.000 

80. 000 

20.500 

82,000 

21.000 

84.000    , 

21.500 

86.000    ' 

22.000 

88,00(J     , 

22.500 

90, 000 

23.000 

92,000    1 

23.500 

94.000 

24.0U0 

96,000 

24.500 

98,000 

25.000 

100.000 

::6.:5o 

101.000    ! 

1    22,500 

,  I  Successive : 


,  Sacoessive 


ElonKation  I  ow*^*^-'*"}^"  I  Pormoncnt  i  «>ac«»"»^« 


hiCh. 

0. 
.000083 
.  0O0J5O 
.000117 

.  0«K»7oU 
.OlK>917 
.001067 
.  001233 
.001267 
. 001333 
,  001350 
. 001400 
.001433 
.001500 

.o.»i.">:i3 

.001583 
.  001017 
.001700 
. 001833 
.  00:1033 
. 002233 
. 002033 
. 002U17 
.  003417 
.  003833 

.  o«ig:>o 

.  005283 
.  006250 
.007517 
.  009200 
.010rt»)7 
.  012*'OO 
,014500 
.  (m;5oo 
. 018067 
. 020417 
.  0228:J3 
.  025:533 
. 028000 
.  030^33 
.  034IH)0 
.  037333 
.0*l5t)0 
.  0461G7 
.  051833 
.0017 
.0717 
.0000 
.  1250 


Inch.  I  Inch.  Inch. 

0.  0.  0. 

.000083  0.  

.000167  0.  

.000167  0.    .  

.000166  0.  

.000167  I  0.  

.000167  0.  

.000150  0.  

.000166  .  0.  

.000034 

.(K)006(i 

.000017 

.  00005^) 

! 000033  .000017  .000017 

.000067 

.000033  ; 

.  (H)0050  I 

!oooo34  I..".';  ,'".*.'.".;.!!!!;!*!.';;  Etastlc limit 

.000083  I   .000117  I   .000100  I 

.000133  ' I 

.000200    

.000200 

.^M)0400   

.(H)0284     .0010S{     .000066 

.000500   ^ 

.000416   1..... 

.000817 I 

.000633 

.000967    .001133  i   .003050 

.001267   1 

.001083   

.101067   ' 

.001933   1 

.  U0170C 
.002000  ' 
. 002167 
.001750  1 
.002416  I 
.  002500  ' 
.  002667  ' 
.002833  ! 
.003107  ' 
.  003333 
.»)04167  , 
.004667 
.005666 
.  009867 
.0100 
.018:1 
.0350 


Tensile  Btrengtii.     | 
Load  attlmeof  raptui'e.  i 


General  summary. 

Tensile  strength  per  square  inch  of  original  sectiw ponnds..    101,000 

ElMttoltmitper  square  inch  of  original  section do 48,000 

Elongation  per  inch  after  rupture  inch..      0.1567 

Elongation  per  inch  under  strain  at  elastic  Itoiit do  ...    .001617 

Reduction  in  diameter  at  point  of  rupture do 124 

Redudtion  in  area  after  rupture,  per  centum  of  original  section 38.2 

Position  of  rupture ^ ".76  from  middle  of  stem 

Character  of  broken  surface Une  granular,  with  dull  center 

BloDgation  of  inch  sections ;  ".11,  ".15  (''.33  fractured  section), ".  18,  ".18,  ".08 
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No.  462. 

Tension    Te^e. 
Marks  on  bar/2fA« 

Diameter,  '^564. 

SectioDal  area,  .25  square  inch. 

Length,  6". 


Applied  loadn. 


Total. 


Poundi. 

250 
1,250 
2.500 
3.7&0 
5.000 
0,250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11.750 
12,000 
12,250 
12.500 
12.750 
13,000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14.750 
15,000 
15.600 
10.000 
10,500 
17, 000 
17,500 
18,000 
IP.  500 
»f.000 
10,  MO 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23.500 
24,000 
24.500 
25,000 
25,500 
25, 570 
23,100 


Per  BooAre 
inoD. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60.000 
51.000 
52,000 
53,000 
64,000 
55,000 
56,000 
57,000 
58,000 
50,000 
00,000 
62.000 
64,000 
00,000 
08,000 

To.oro 

7-2,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
80.000 
88,000 
90,000 
02,000 
94,000 
90,000 
98,000 
100,000 
102,000 
102,280 


EIoontioD 
perincb. 


Inch. 
0. 
.000117 


.000450 
.000617 
.000767 
.000933 
.001100 
.C01267 
.001283 
.  001317 
.001350 
.001388 
.001483 
.001483 
.001633 
.  001617 
.001050 
.  001717 
.001860 
.002017 
.002188 
.002483 
.002800 
.008233 
.003633 
.  004417 
.OOfOOO 
.005967 
.007167 
.  008833 
.010467 
.012200 
. 013017 
.015500 
.0176S3 
.010867 
.021833 
.024167 
.026667 
.029107 
.032000 
.  035217 


.043000 

.048000 

.054167 

.0633 

.0767 

.1083 

.1267 


Sac«eMiTO 
elongation 
perinch. 


Permanent 
set. 


Inch. 
0. 

.000117 
.000166 
.000167 
.000167 
.000160 
.000166 
.000167 
.000167 
.000016 


.000033 

.000033 

.000050 

.000050 

.000050 

.000084 

.000038 

.000067 

.000133 

.000167 

.000166 

.000300 

.  000317 

.000483 

.000400 

.000784 

.000583 

.000967 

.001200 

.001666 

.001634 

.  001733 

.  001717 

.001583 

.002183  , 

.001984 

.002166 

.002334 

.002500 

.002500 


.003217 

.003616  I 

.004167 

.005000 

.006167 

.009133 

.0134 

.0316 

.0184 


Saooeasive 

permanent 

aet. 


Semarka. 


Inch. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 
0. 
.000017 


Jneh. 


.000017 


.000033 


.000150 


.000016 


.000117 


.000967    I      .000817 


.003800 


Initial  loacl 


Blaaticlimit. 


Tenaile  atrength. 

Load  at  time  of  ruptare. 


General  eummary. 

Tensile  atrength  per  aqnare  inch  of  origical  aectiOD ponnda..    102.2^ 

Elaaticlimitiieraqnareinchnf oiiginalaectlon ,    v"      50,000 

Elongation  pi-r  inch  after  mpttire  . inch..      jJ-WOO 

Elongation  per  inch  ander  at min  at olaaticlimit do 001717 

Bedaction  in  diameter  at  point  of  rapture do —         .114 

BednctiOD  in  area  after  mptare,  per  centum  of  original  aection •/ 1* -;         ^7 

Poeition  of  raptare • ''.76  from  neck 

Character  of  broken  surface flnegrannlar,  with  dull  center 

:^ongation  of  inch  accUona (".27  fractured  aection;,  ".14,  ".11.  ".12,  ".12,  ".14 
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No.  463. 

Tension  Test. 


12BAs 


Marks  on  bar,       4 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


ToUl. 


Fersotuure 
incb. 


SloneaUon 
peruioh. 


SuocessiYe 
eloDgatioii 
perlnch. 


Permaaent 
set. 


Suooeesive 
pemument 


Bemarkfl. 


PovncLr. 
250 
1.250 
2.600 
8,750 
5^000 
6*250 
7.500 
8,750 
10.000 
10.250 
10,600 
10.750 
11.000 
11,250 
11.500 
11.750 
12.000 
12, 250 
12.600 
12,750 
13.000 
13. 250 
13. 500 
13.750 
14.000 
14.250 
14.500 
14.750 
15. 000 
15, 500 
16.000 
10,500 
17,000 
17,500 
18,000 
18.500 
19, 000 
19,500 
20,000 
20.500 
21.000 
21.500 
22,000 
22.500 
23.000 
23,500 
24.000 
24.500 
25.000 
22,200 


FoundM, 
1,000 
5,000 
10.000 
15,000 
20.000 
25.000 
30.000 
35,000 
40.000 
41,000 
42.000 
63,000 
44,000 
45.000 
46.000 
47.000 
48,000 
40.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55.000 
56,000 
57. 000 
68,000 
50.000 
60,000 
62,000 
64.0(K) 
66,000 
68,0U0 
70,000 
72.000 
74,000 
76,000 
78.000 
£0.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94.000 
06,000 
98.000 
100,000 


ItkCh, 
0. 

.000083 

.000217 

.000400 

.000550 

.000700 

.000883 

.001050 

.001250 

.001267 

.001338 

.001367 

.001400 

.  001433 

.001500 

.001533 

.001650 

.001700 

.001850 

.001083 

.002133 

.002333 

.002717 

.003117 

.  0036&3 

.004183 

.005017 

.  005650 

.006600 

.008000 

.000667 

.Oll.'iOO 

.  013250 

.015107 

.017000 

.019000 

.  0J1033 

.O23.'i00 

.026000 

.028667 

.031333 

.034833 

.03&')00 

.042667 

.047500 

.0.)4167 

.  062.500 

.0767 

.1117 


Inch. 
0. 
.000083 

.000134 
.000188 
.000150 
.000150 
.000183 
.000167 
.000200 
.000017 
.000066 
.000034 
.000033 
.000033 
.000067 
.000033 
.000017 
.000050 
.000150 
.000133 
.000150 
.000200 
.000384 
.000400 
.000566 

.ooo:.oo 

.000834 

.000633 

.000950 

.001400 

.001667 

.001833 

.001750 

.001917 

.001833 

.002000 

.002033 

.002467 

.002500 

.002667 

.002666 

.OO-IISOO 

.003667 

.004167 

.004883 

.006667 

.008333 

.0142 

.0350 


Inch. 


Inch. 


Initial  load. 


.000017 


.000017 


.000033 


.000016 


.000233 


.000200 


EUMtio  limit. 


.001250 


.001017 


.004417 


.003107 


TenMle  atrenctb. 
Load  at  time  of  mptute. 


General  eumtMry, 

Specific  gravity 7.8581 

HardDesB  20.86 

Tensile  ntrvD^h  per  aqnare  inch  of  orieinal  section poands..    100^000 

Elasticlimlt  pernqnarAinchof  original  section do 49,000 

Elongation  per  incu  aftermptare i inch..      ai617 

Elongation  per  inch  under  strain  at  elastic  limit do 001700 

Redaetion  in  diameter  at  point  of  mptare do 124 

Bedaction  in  area  after  mplore.  per  centum  of  original  section 89.2 

Position  of  mptare ".00  fh>m  middle  of  stem 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections ",12,  ".21  (".31  (hustured  sectiop),  ".18»  ",11,  ".09 
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No.  667. 

Marks,  12  B  A.  I 

Diameter,  '^564. 

Sectional  area,  J25  sqaare  inclr. 

Length,  6''. 


Applied  lomds. 


TotaL 


PerMoare 


erMoi 
inoh. 


Slongatlon 
per  Inch. 


Sncoeaaive 

eloiintlon 

perinolL 


Peimanent 
■et. 


SuoceMiTe 
pennAaent 


Bemarks. 


2S0 
1,250 
2.500 
S,75C 
5,000 
6^250 
•  7.500 
8,750 
10,000 
10.250 
10,600 
10.760 
11.000 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
12.750 
13,000 
13.250 
13,500 
18.750 
14.000 
14.250 
14,600 
14  750 
15.000 
15.500 
10.000 
10.500 
17.000 
17.  fiOO 
18.(00 
1M,600 
10,000 
19,600 
2»,000 
20.500 
21.000 
21.600 
22.000 
22.  .'-OO 

isooo 

21  .'.00 
24.000 
24,500 
21.000 
25.600 
2">.  570 
23.600 


Poumlt. 
1,000 
6,000 
10^000 
16,000 
20,000 
25^000 
80.000 
8%000 
40  000 
41.000 
42,000 
43,000 
44.000 
45.000 

^^ 
47,000 

48,000 

48;  000 

60^000 

61,000 

62.000 

53.000 

54.000 

55.000 

50,000 

67,000 

6A.000 

58,000 

60,000 

82.000 

81.000 

66,000 

68.0U0 

70.000 

72. 00 

74.000 

76.000 

78.000 

80,000 

82.000 

84.000 

80.000 

88.000 

00,000 

•02.000 

94.000 

06.000 

98,000 

100.000 

102.000 

102,280 


Inch. 
0. 

.000117 
.000288 
.000450 
.000617 
.000767 
.000950 
.001117 
.001288 
.001317 
.001350 


.001433 
.001467 
.001550 
.001017 
.001683 
.001800 
..002033 
.002217 
.002317 
.002550 
.002967 
.00083 
.003067 
.004217 
.005000 
.000107 


.007833 
.0011300 
.011000 
.012850 
.014467 
.016333 
.018100 
.020083 
.0225(M) 
.026000 
.027500 
.030000 
.032167 
.03.5750 


.044017 
.048667 
.0.14833 
.0633 
.0767 
.1017 
..1200 


Ineh. 
0. 

.000117 
.000166 
.000167 
.000167 
.000160 
.000183 
.000167 
.000166 


.000038 
.000038 
.000050 
.006034 
.000088 


.000066 

.000117 

.000238 

.000184 

.000100 

.000238 

.000417 

.000416 

.000584 

.000250 

.000788 

.001167 

.000516 

.001150 

.001467 

.001700 

.001850 

.001617 

.001806 

.001767 

.001963 

.002417 

.003500 

.001500 

.002500 

.  002167 

.003588 

.003033 

.004334 

.004650 

.000166 

.006467 

.0134 

.02:>0 

.0183 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial  loud. 


.000017 


.000017 


Blaatlo  limit. 


.000817 


.000300 


.001883 


.001066 


.004883 


Tenaile  stxeoglh. 
Load  at  time  of  rapture. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  aection pounds..    102,280 

Elastic  limit  per  sonare  inoh  of  original  section do —     48,000 

Elongation  per  inch  after  raptnre inch..      0.1067 

Bloogfttion  per  inch  under  strain  at  elasticlimit do 001683 

Rednctlonindisifieteratpointofraptare do 104 

Redaction  in  area  after  raptnre^  per  centum  of  original  section SS.5 

Position  of  roptans l".8fromneck 

Character  of  broken  sarfiMe line  granular,  dull  center 

Elongation  of  Inch  sections ; r.... ".17, ''.28*,  ".18,  ".15,  ".19,  ".13 
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No.  568. 


Marks,  wbaxO 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


'      AppUed  loftdB. 

Elongation 
per  inch. 

Saccesslve 
elonization 
per  inch. 

Permanent 

BOt. 

SaccesBivek 

Total 

Per  aqnar© 
inch. 

permanent               Remarks, 
set.       1 

Poundt. 
250 
1,250 
2,600 
3.750 
6,000. 
6,250 
7,600 
8,750 
10,000 
10,260 
10,600 
10,750 
11,000 
11,250 
11,500 
11,760 
K,000 
12.250 
12,600 
12,160 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15,000 
16.600 
16,000 
16,500 
17,000 
17,600 
18.000 
18.600 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
28.000 
23.5(90 
24.000 
24,600 
26.000 
26,100 
22,900 

Pounds. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60,000 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,0U0 
90,000 
98,000 
100,000 
100,640 

Jneh. 
0. 

.000117 
.000300 
.000460 
.000617 
.000783 
.000960 
.001117 
.001300 
.001338 
.001367 
.  001417 
.  001467 
.001617 
.001683 
.001633 
.001717 
.001783 
.002017 
.092133 
.002300 
.002533 
.002967 
.003333 
.003933 
.004383 
.  005167 
.005683 
.006538 
.008000 
.010000 
.011617 
.013107 
.015000 
.0167C0 
.  019000 
.021333 

.025683 

.028250 

.030667 

.033017 

.037500 

.  041667 

.046333 

.051167 

.059017 

.0683 

.0883 

.1117 

Inch. 
0. 

.000117 
.000183 
.000167 
.000150 
.000166 
.  000167 
.000167 
.000183 
.000033 
.000034 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

0.       . 
0. 
0. 

Inch. 
0. 

Initial  load. 

, 

;::::::::::: 



■ 

1 

.000050 

.000050 

.000050 

.000066 

.000050 

.000084 

.000066 

.000234 

.000116 

.000167 

.000233 

.000434 

.000306 

.000600 

.000450 

.000784 

.000516 

.000850 

.001467 

.002000 

.  001517 

.001050 

.001833 

.001700 

.002300 

.002333 

.002000 

.002350 

.002567 

.002417 

. 0 J3250 

.003583 

.004167 

.004666 

.004831 

.007850 

.  009283 

.0200 

.0234 

EUstic  limit 

.6066^6    1      .000050 
1 

.000317 

.000267 

.  oo:383 

.001066 

.004467 

.003084 

, 

s 

Tensile  strength, 
^oad  at  time  of  rupture. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    100,640 

Elastic  limit  per  square  inch  of  original  section do —     49,000 

Elongation  per  inch  after  rupture , inch..      0.1433 

Elongation  per  inch  under  strain  at  elastic  limit du 001783 

Kednction  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section '. 86.4 

Pisition  of  rupture ".60  from  middle  of  st<»m 

Chatacter  of  broken  surface fine  granular,  dull  center 

Elongation  of  inch  sections ".09,  'Ml,  ".18,  ".30%  ".18,  ".09 
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No.  664. 


Marks,  "V*^ 

Diameter,  ^^564. 

Sectioual  area,  .25  square  inch. 

Length,  6'^ 


Applied  loMls. 
Total. 


Pound*, 
250 
1.250 
2,500 
3.750 
6,0UO 
6,250 
7,500 
8.740 
10,000 
10,250 
10,500 
10.750 
11.000 
11,250 
11.500 
11,750 
12,000 
12,250 
12.500 
12. 750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15.600 
10.000 
16.500 
17,000 
17.  COO 
18,000 
18.500 
19.000 
10.500 
20.000 
20.500 
2t,0U0 
21.500 
22.000 
22,500 
23.000 
23.500 
24.  too 
24,500 
25,000 
25.E00 
30.000 
26.500 
26.0P0 
24,800 


I    ir 


Per  Moare 
inon. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
4&.000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
67.000 
58,000 
50.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
82.000 
84,000 
86.000 
88.000 
00,000 
92,000 
04,000 
06.000 
98,000 
100,000 
102,000 
104,000 
106,000 
107,920 


Elonffation 
per  inch. 


Indi. 
0. 

.000117 
.000317 
.000483 
.000617 
.000800 
.000967 
.001133 
.001300 
.001317 
.001333 
.001307 
.001483 
.001467 
.001517 
.001533 
.001567 
.001633 
.001683 
.001717 
.001767 
.001850 
.001033 
.002033 
.002167 
.002250 


.002533 

.002967 

.003483 

.004583 

.005700 

.007333 

.008967 

.  010517 

.  012300 

.013867 

.015667 

.017500 

.  01018» 

.021033 

.023750 

.026000 

.  028417 

.031217 

.084533 

.037833 

.041688 

.045550 

.0617 

.0600 

.0700 

.0063 


Sncceesive 
elongation 
per  inch. 


Permanent 

set. 


Soccesaire  i 

permanent  I 
set.    ! 


Remarks. 


I 


Inch. 
0. 
.000117 
.000200 
.000166 
. 000134 
.000183 
.01)0167 
.000166 
.000107 
.000017 
.  000016 
.000034 
.000066 
.000034 
.000050 
.000016 
.0C00.'!4 

.  oooor.6 

.000050 

.000034 

.000050 

.000083 

.000083 

.000100 

.000134 

.000083 

.000133 

.000150 

.000434 

.000516 

.001100 

.001117 

.001633 

.001634 

.  001550 

.  001783 

.001567 

.001800 

.001833 

.001083 

.002450 

.002117 

.  002-i5O 

.002417 

.002800 

.003310 

. 002800 

.004250 

.003067 

.006150 

.0083 

.0100 

.0283 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.000017 
.000017 


Inch. 


•000067 


.000183 


.000867 


.000017 


.000016 


.000034 


.  000116 


.000684 


Initial  load. 


Elastic  Umit 


Tensile  strength. 
Load  at  time  of  mptare. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    107, 920 

Elastic  Umit  per  square  inch  of  original  section do —      52,000 

Elongation  per  inch  after  rupture inch..      0.1267 

Elonsation  per  Inch  under  strain  at  elastic  limit do 001767 

Reduction  in  diameter  at  point  of  Tupture do  ...         .084 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  rupture 1".4  f  mm  neck 

Charaetar  of  broken  surface granular,  with  dull  center 

Ekmgation  of  inch  sections ".14,  "26*,  ".11,  ".09,  ".08,  ".08 
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TESTS   OF  IRON   AND   STEEL. 


No.  665. 

Marks,  ^2  V^ 

Diameter,  ''.664. 

Sectioual  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


I 


ToUL 


EloDgation 

I  -n  vet  Inch. 

inch. 


Pinmdt. 
250 
1,250 
2.600 
8.750 
S.000 
6.250 
7.600 
8,750 
10.000 
10,250 
10,600 
10.750 
11,000 
11,250 
11,600 
11.750 
12,000 
12,250 
1.2,500 
12,750 
13,000 
13,250 
13.500 
18,750 
14,000 
li.250 
14.600 
14,750 
15,000 
1^500 
18.000 
18.500. 
17,000 
17,500 
18.000 
18.500 
19,000 
10.500 
20,000 
20,600 
21,000 
21.500 
22,000 
22,500 
23.000 
23.600 
24,000 
24.500 
25,000 
25,600 
28,000 

28.600 

24,400 


Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
41.000 
42.000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
64.000 
56,000 
68,000 
57.000 
58.000 
59.000 
60.000 
82.000 
84,000 
68,000 
68.000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
84.000 
86.000 
88.000 
90.000 
92.000 
04.000 
06.000 
98.000 
100.000 
102.000 
104.000 

106,000| 


Inch. 
0. 

.000200 
.000383 
.000550 
.000683 
.000860 
.001017 
.001183 
.001350 
.001383 
.001417 
.001433 
.001500 
.001583 
.0015^7 
.001617 
.001650 
.001063 
.001750 
.001800 
.001867 
.001017 
.002017 
.002083 
.002288 
.002383 
.002517 
.002683 
.003017 


.004750 
.000433 
.008217 
.009950 
.011450 
.013200 
.014050 
.016667 
.018617 
.020833 
.  022750 
.025333 
.027700 


.033300 

.036617 

.040333 

.045000 

.0517 

.0583 

.0700 

.0967 

.1083 


Snocessive 
elongation 
per  inch. 


Inch. 
0. 

.000200 
.000183 
.000167 
.000133 
.000167 
.000167 
.000160 
.000167 
.000033 
.000034 
.000016 
.000067 
.000033 
.000034 
.OOOO.'O 
.000033 
.000033 
.000067 
.000050 
.000067 
.000050 
.000100 
.000066 
.000200 
.000100 
.000134 
.000166 
.000334 
.000616 
.001117 
.001683 
.001764 
. 001733 
.001500 
.001750 
.001750 
.001717 
.001050 
.002216 
.001917 
.002583 
.002367 
.002633 
.002967 
.003317 
.003716 
.004667 
.0067 
.0066 
.0117 
.0267 
.0116 


Permanent 
fiet. 


Soccewive  I 

permanent  { 

set.   I 


Remarka. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


.000033 


.000083 


.000300 


.000033 


Inch. 
0.      I  Initialload. 


.000017 


.000016 


.000050 


.000217 


Elastic  limit. 


.000633 


Tensile  strength. 
Load  at  time  of  mptare. 


General  Bummarjf, 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    106.000 

RUstio  limit  per  square  inch  of  original  section do  ...      68,000 

Elongation  per  inch  after  rupture inch..      0.1317 

Elongation  por  inch  under  strain  at  elastic  limit do 001917 

Reduction  in  diameter  at  point  of  rupture do 094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture  ".85  from  middle  of  stem 

Character  of  hroken  snrfsoe .  granular,  dull  oentor 

Elongation  of  inch  secttons ".09,  ".14,  ".23\  ".U, 'Ml,  ".Oe 


t^STS  OJP  IltON  AKD   St£&L. 
No.  666. 
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12BA.M 


Marks,       ^ 

Diameter,  ^^664. 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 


Appltod  loads. 

Elonpitioii 
per  incb. 

Inch, 
0. 

.000150 
.000317 
.000483 
.000633 
.000800 
.000967 
.001133 
.001800 
.001317 
.001350 
.001888 
.001433 
.001467 
.001617 
.001567 
.001617 
.001650 
.001700 
.001767 
.001850 
.001917 
.002050 
.002183 
.002450 
.002567 
.002817 
.003033 
.003500 
.004583 
.005588 
.007088 
.008888 
.010400 
.012000 
.018783 
.015667 
.017550 
.019500 
.021867 
.023767 
.026167 
.028867 
.031267 
.034750 
^  .038338 
.042267 
.0500 
.0550 
.0688 
.0783 
.0917 
.1200 

SncoemiTe 
elongation 

Pennanent 
set 

SttooeMiTe 
permanent 

aet 

.   Remarks. 

TotaL 

PeTMiiare 
inch. 

Poymdt. 
250 
1,250 
2;  500 
8,750 
6.000 
6,250. 
7,600 
8.750 
10^000 
10,250 
10^600 
10.750 
11.000 
11,260 
11,600 
11,750 
12,000 
12,250 
12.500 
12,760 
13,000 
13,250 
18,600 
13,760 
14,000- 
.  14.280 
14,600 
14,750 
15,000 
15,600 
16,000 
16,600 
17,000 
17,600 
18,000 
18,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
29,000 
25^600 
20^000 
20,600 
26,540 
24»000 

PtotimU. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
86,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
66.000 
56,000 
67,000 
68,000 
60,000 
60.000 
62.000 
64,000 
66,000 
68,000 
7V,000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
101,000 
106,000 
106,160 

Jneh. 
0. 

.000150 
.000167 
.000166 
.000150 
.000167 
.000167 
.000166 
.000167 
.000017 
.000033 
.000033 
.000050 
.000034 
.000050 
.000050 
.0n0050 
.000038 
.000050 
.000067 
.000083 
.900067 
.000138 
.000133 
.000267 
.000117 
.000250 
.000216 
.000467 
.001083 
.001000 
.001500 
.001800 
.001517 
.001600 
.001783 
.001884 
.001888 
.001960 
.001867 
.002400 
.002400 
.001700 
.002400 
.003488 
.003583 
.008934 
.007733 
.0050 
.0133 
.0050 
.0184 
.0283 

Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000017 

JfUA. 
0. 

Initial  load. 
IBaatio  limit. 

Tensile  strength. 
Load  at  time  of  raptnre. 

""ooooif 

.000067 

.000050 

.000350 

.000288 

.001400 

.001050 









General  eummary, 

Tenafle  strength,  per  square  inch  of  original  section pounds..    106,160 

wsticlimit  per  square  incb  of  originsl  section do....      60,000 

Blongation  per  inch  after  rupture inch..      0.1560 

BloDgation  per  inch  under  strain  at  elastic  limit do <)0L700 

Bednctloa  in  diameter  at  point  of  rupture do 004 

Radootioii  in  area  after  rupture,  per  oentnm  of  original  section 80.6 

Posittimof  rapture ".10  ftom  middle  of  stem 

Cluvtotor  of  broken  railket graniilar,  doll  oenter 

BlofiCitioBOfiBdhoootloni Ml,  ".14,  ".25%  MO,  ".18^  Ml 
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Marks,  12  »^«M 

Diameter,  /'664. 

Sectional  area,  .25  sqaare  inch. 

Length,  6''. 


TESTS  or  IRON   AND   STEEL. 
No.  667. 


Applied  loaila. 

Elongation 
per  inch. 

Inch. 

0. 

.000100 
.000267 
.000433 
.000617 
.000800 
.000983 
.  001117 
.001300 
.001317 
•001350 
.001383 
.001433 
.001467 
.001533 
.001583 
.001633 
.001683 
.001783 
.001867 
.002000 
.002133 
00-2283 
.002433 
.002833 
.003017 
.003383 

.  .003750 
.004483 
.005500 
.006833 
.008333 
.009717 
.011833 
.013417 
.015250 
.016950 
.019017 
.020833 
.023083 
. 0253S3 

.  o27«.-yo 

.  030717 

.033700 

.  037183 

.041383 

.045833 

.  0.51607 

. 059383 

.0700 

.0950 

.1150 

SnccesaiYe 
elongation 
per  inch. 

Pennanent 
set. 

SneoeMlT-e 

elongation 

•et. 

Bemarka. 

Total. 

Per  sq  afire 
inch. 

Pounds. 
250 
1,250 
2,600 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
12,600 
12,760 
13,000 
13,2.50 
18.500 
13,750 
14,000 
14,250 
14.600 
14, 7.V) 
15,000 
15.500 
16,000 
16.500 
17.000 
17.600 
18.000 
18,500 
19.000 
19,500 
20,000 
20,600 
21,000 
21, 600 
22,000 
:    22,500 
1    23,000 
23,500 
24,000 
.    24,500 
1     2.5,000 
,    25,r00 
1    26,000 
20,400 
23,900 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
.53.000 
64,000 
55,000 
r.6.000 
.•>7,000 
58,000 
59,000 
60,  (K)0 
62,000 
64,000 
66,000 
68,000 
70.000 
72, 000 
74, 000 
76. 000 
78.000 
80,000 
S2,000 
84,000 
86,000 
88,000 
00, 000 
02.  000 
94. 000 
Ve,  (KH) 
08.  OUO 
1(K),000 
102,  000 

104,  m) 

105, 600 

Insh. 
0. 

.000100 
.000167 
.000166 
.000184 
.000183 
.000183 
.000134 
.000183 
.000017 

Inch. 
0. 

a 

0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 
0. 
0. 
0. 

.000033 

.000033 

.000050 

.000034 

.000066 

.000050 

.000050 

.000050 

.000100 

.000084 

.000183 

.000138 

.000150 

.000150 

.000400 

.000184 

.000366 

.000367 

.000733 

.001017 

.001333 

.001500 

.001384 

.002116 

.001584 

.001833 

.001700 

.002007 

. 001816 

.002250 

.002300 

. 002467 

.002867 

.002983 

.003463 

.004200 

.004450 

.005834 

. 007716 

.010617 

.0250 

.0200 

1 

0. 



; 

1 

Elastic  limit. 

'".mm" 

".'ooooS" 

, 

.000483 

.000400 

• 



.002200 

.001717 

;:"!:;:;::::":::":": 

1 



1 

1 

1 

Tensile  strength. 
Load  at  time  of  mptare. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..     105.000 

Elastic  limit  per  sqaare  inch  of  original  section do 40,000 

Elongation  per  inch  after  mptare inch . .      0. 1433 

Elongation  per  Inch  under  strain  at  eljisticlimit do 00168S 

Beduction  indiameterat  point  of  rapture do 094 

Redaction  in  area  after  mptare,  per  centum  of  original  section 30.6 

Position  of  mptnre ".4  from  middle  of  stem 

Character  of  broken  surface granalar.  ivltb  dull  center 

Elongation  of  inch  sections 'MO,  ".12,  ".18,  ".26.  ".IS. 'MO 


SEx36491 


^^^sr-'vj^ 


TESTS   OP   IRON   AND   STEEL. 
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No.  476. 

Tension  Test 
Marks  on  bar  ^-  f  ®' 
Diameter,  ''.564. 
Sectional  area,  .25  square  incb. 
Length,  G". 


Applied  loads. 


T"*"'-     '"•inT"' 


Pounda. 

250 

1, 2:^0 

.  2,500 
3.750 
5.000 

0, 2:0 

7,500 
8,750 
10.000 
iO.  250 

10,  fOO 
10. 750 
11.000 
11,250 

11,  .'00 
11,750 
12,000 
12,250 
12,500 
12, 7S0 
13,000 
13,250 
13,500 
13.750 
14.000 
14,250 
14,500 
14,720 
15,000 
15,500 
1G.000 
1«.60Q 
17,000 
17.600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24.500 
25, 000 
25, 500 
26,000 
2e.500 
27,000 
27, 320 
25,300 


P<mnd9. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45, 000 
'  46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 
54.000 
55,000 
56,000 
67.000 
68,000 
59.000 
60.000 
62, 000 
64,000 
'  66,000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
02.000 
94,000 
96,000 
98,000 
100,000 
102, 000 
104,000 
100, 000 
108,000 
109. 280 


I 


EloDf^ation 
porTnch. 


Inch. 

0. 

,000067 
.000200 
.0003:i3 
.000500 
.000050 
. 000833 
.001000 
.001167 
.001200 
.  001233 
.001267 
.001317 
.001350 
.  001400 
.001433 
.  001483 
. 001517 
.001567 
.001617 
.001683 
.001707 
.001867 
.001967 
.OOilOO 
.002233 
.002383 
.002550 
.002850 
.003533 
.004333 
.005550 
.000800 


.  000833 
.011350 
.012867 
.014667 
.016367 
.018167 
.  0198;{3 
.022117 
. 024200 
.  02C0C7 
.029167 
.  032000 
.  035000 
.  038333 
. 042217 
.047107 
.  052607 
.060000 
.0767 
.1083 


SaccessiTO 
eloDfiation 
per  inch. 


Ifush. 
0. 

.000067 
.000133 
.000133 
.000167 
.000150 
.000183 
.  000167 
.  000107 
.000033 
.  000033 
.000034 
. 000050 
.  000033 
.000050 
.  000033 
.  OOOD.'iO 
.  001)034 
. 000050 
.  000050 
.000066 
.000084 
.000100" 
.000100 
.  000133 
.000133 
.OOOl.M) 
.000167 
.000300 
.000683 
.000800 
.001217 
.001250 
.001533 
.001600 
.001517 
.001517 
.001800 
.001700 
.001800 
.001666 
. 002284 
. 002083 
. 002 167 
.  002300 
.  0028:W 
. 003000 
.  00J333 
.003884 
.  004950 
. 005500 
.  007333 
.0167 
.0316 


Permanent 
set. 


Inch, 
0. 

-.000017 
-.000017 
-.000017 
-.000017 
-.  000017 
-.000017 
-.000017 
-.000017 


Successivo 

permanent 

set. 


Inch, 

0. 

-.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017         0. 


+.000017    I      .000034 


.000200 


.000850 


I 


.000183 


.000650 


Remarks. 


Initial  load. 


Elastde  limit. 


Ultimate  strem^th. 
Load  at  time  of  rupture. 


I . _. 

General  summary. 

Specific  gravity 7.8568 

Hardness 22.64 

Tensile  strength  per  square  inch  of  oriuinal  section pounds . .    109, 280 

Elastic  limit  per  square  Inch  of  original  section do. . . .      54. 000 

El  ingation  per  inch  after  rupture inch. .      0. 1217 

Elongation  per  inch  nnder  Btniin  at  elastic  limit do 001887 

Betiuction  in  diameter  at  point  of  rupture « do 094 

Kedoction  in  area  after  rapture,  per  centum  of  original  aection 30.6 

Position  of  rupture 2"ftromneok 

Character  of  broken  surface fine  granular  with  dull  center 

EloogatiODof  inch  seotioiu ".00  (".25  firactured  section),  ".15,  MO,  ".17,  ".07 
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TESTS  OP  IRON  AND  STEEL. 

No.  477. 

Tension  Test 


Marks  on  bar,  ^J»' 
Diameter,  ''.564 
Sectional  area,  .25  square  inch. 
Length,  6''. 


AppUed  loads. 


TotaL 


Fownd§. 

~  2S0 
1.2S0 
2,600 
3,750 

s.aoo 

0,250 
7,500 
8,750 
10,000 
10,250 
lO.MN) 
10.750 
11,000 
11.250 
11,500 
11.760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14. 750 
15,000 
15.500 
16.000 
10,500 
17,000 
17,500 
18.000 
18.500 
19.000 
10,000 
20.000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,290 
22,000 


*toc] 


wnwra 
Dck 


Pcundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
49.000 
60.000 
51,000 
62,000 
53,000 
54.000 
55.000 
50,000 
57,000 
58.000 
50.000 
00.000 
02,000 
64.000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,160 


ElonicatioB 
per  inch. 


Sacoeasire 
elongatioo 
per  inch. 


Inch, 

0. 

.000100 
.000267 
.000467 
.000600 
.000750 
.000917 
.0010H8 
.001207 
.001283 
.001333 
.001367 
.001400 
.001433 
.001500 
.001533 
.001583 
.00:650 
.001717 
.001800 
.002050 
.002233 
.002.'i67 

,  .003183 
.003567 


.004783 

.005367 

.006483 

.007550 

.009300 

.010850 

.012667 

.014333 

.016167 

.017917 

.019633 

.022183 

.024333 

.026833 

.029667 

.032500 

.035667 

.039167 

.043500 

.048750 

.055167 

.064000 

.0800 

.1050 


Indi. 
0. 

.000100 
.000167 
.000200 
.000133 
.000150 
.000167 
.000166 
.000184 
.000016 
.000030 
.000034 
.000033 
.000033 
.000067 
.000033 
.0000.10 
.000067 
.000t»67 
.000083 
.000250 
.000183 
.000334 
.000616 
.000384 
.000416 
.000800 
.000584 
.001116 
.001067 
.001750 
.001550 
.001817 
.001666 
.001834 
.001750 
.001916 
.0023.50 
.002150 
.002500 
.002834 
.002833 
.003167 
.003500 
.004333 
.005250 
.006417 


.0160 
.0250 


Perm«nent 
aet. 


Inch, 


.000017 
.000017 


.000033 


.000117 


.001317 


.004250 


SaooMsIre 

p«iD«nent 

set. 


Inch. 


.000017 


.000016 


.000084 


.001200 


Bemsrks. 


Initisl  losd. 


EUsticUmit. 


Ultimftte  strenf:th. 
Load  St  time  of  ruptnre. 


General  Bummary, 

Tensile  strength  per  square  inch  of  orit^inal  section pounds..    101.100 

Blsstic  limit  per  sauaro  inch  of  original  section do....      61,000 

Elongation  per  incn  after  rupture.... inch 


Blongation  per  inch  under  strain  at  elastic  limit do 

Kednotlon  in  diameter  at  point  of  r nptnre do 

Kedaction  in  area  after  rapture,  per  centum  of  original  section 

Position  of  rupture 1.40iyomneeh 

Ohanwtsr  of  Diokan  surfiMse fine  granular,  with  dnU  eenter 

'     ofinohMOtlODt 16"(."88fhMtorsdsMtioB)/'JI,".U,".10,".07 


101.100 

Shi 

0.1483 

001800 

.114 

38.4 
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No.  478. 
Tension  Test. 


Marks  on  bar,  13  f»' 
Diameter,  ^'.584. 
Sectional  area,  .25  square  inch. 
Lenirth,  &'. 


Applied  loAds.. 


Tfi.  r^toS"" 


Poundt. 

260 

1.250 

2.500 

8,760 

5,000 

8,250 

7.500 

8,750 

10.000 

10,250 

10,500 

19,750 

11,000 

11,250 

11.500 

11,760 

12,000 

12,290 

12.500 

12,750 

13.000 

13,250 

13,600 

13,750 

14,000 

14,290 

14,600 

14,750 

15,000 

15,800 

16,000 

16.500 

17.000 

17.500 

18.000 

18.600 

19,000 

19,500 

20,000 

20.500 

21,000 

21.&00 

22.000 

22.600 

23.000 

23.600 

24.000 

24,600 

25,000 

25,600 

26C00O 

26.600 

27,000 

27.050 

25.000 


Pound$. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
4:1,000 
44,000 
45.000 
46,000 
47.000 
48,000 
48.000 
50,000 
51,000 
52,000 
63,000 
64,000 
55.000 
56,000 
57,000 
ti).000 
50.000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
•  98.000 
100,000 
102,000 
104,000 
106,000 
108,000 
108,200 


Elonflation 
per  mob. 


Inch. 
0. 

.000083 
.000250 
.000417 
.000583 
.000733 
.000900 
.001067 
.001267 
.0012(3 
.  001817 
.001850 
.001400 
.001433 
.001483 
.001533 
.001567 
.001617 
.001700 
.001733 
.001783 
.001817 
.  001917 
.001983 
.002133 


.002417 
.002583 
.002033 


.003000 
.006167 
.007607 
.009250 
.010600 
.012533 
.014083 
.015833 
.  01753» 
.019333 
.021500 
.023500 
.025833 
.028200 


.032200 
.036017 
.040833 
.046083 
.051000 


.0700 
.0900 
.1067 


SaccewlTe 
elongation 
perlnch. 


Ineh. 
0. 

.000083 
.000167 
.000167 
.000106 
.000150 
.000167 
.000167 
.000200 
.000016 
.000034 
.  000033 
.000050 
.000033 
.000050 
.000050 
.000034 
.00*050 
.000083 
.000033 
000050 
.000034 
.000100 
.000066 
.000150 
.000100 
.000184 
.000166 
.000350 
.000600 
.00146? 
.001167 
.001500 
.001583 
.001550 
.001733 
.001550 
.001750 
.001700 
.001800 
.002167 
.002000 


Permanent 


Inch. 
0. 
0. 
0. 

•. 

0. 
0. 
0. 
0. 
.000017 


.000017 


Saooeeaire 
permanent 


Inch. 
0. 


.000017 


.002367 
.002633 
.001367 
.004717 
.003916 


.004917 

.007383 

.011667 

.0200 

.0167 


.000067 


.000217 


.000917 


.000050 


.000150 


.000700 


Bemarks. 


Initial  load. 


Elaetic  limit. 


intimate  strenstb.  j 

Load  at  time  of  roptnre.  • 


General  summarjf. 

Teneile  atrengtb  per  sqnare  incb  of  orisinal  neotion pouids.. 

Elaatio  limit  per  sanarelncb  of  original  aeotion i    Y* 

Sloiif;a€lon  per  inon  after  mptnre inob. 

Elongation  per  inob  under  strain  at  elastio  limit do... 

Redaction  In  diameter  at  point  of  mptnre do... 

Redaction  in  area  after  rapture,  per  centum  of  original  section ,     . 

Position  of  rapture ".50  from  middle  of  stem 

Character  of  broken  snrfkoe fine  grnn.olar,  with  doll  center 

Slonfcatlon  of  inob  sections _ ".08,  ".10  (".20  fractured  section),  "02,  ".10  ".08 

S.  Ex.  36—35 


108,200 

55.000 

0. 1233 

.001083 

.094 

30.6 
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No.  479. 

Teneian  Test. 


Marks,  ^V* 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

Length,  6''. 


Applied  loads. 


Total. 


Potmda. 
250 
1,250 
2,600 
8.750 
5,000 
0,250 
7,600 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,760 
13.000 
13,250 
13,600 
13,750 
14.000 
14,250 
14,6U0 
14,760 
15.000 
15, 500 
16.000 
10,500 
17,000 
17,500 
18,000 
18,600 
19.000 
19.500 
20.000 
20,600 
21,000 
21.500 
22,000 
22,500 
23.000 
28,600 
24.000 
24,600 
24. 520 
22,100 


Per  square 
Incn. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
36.000 
40,000 
41,000 
42.000 
43.000 
44,000 
43,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
63,000 
54,000 
55.000 
56.000 
57,000 
58,000 
50.000 
00,000 
62,000 
64,000 
66,000 
08.000 
70,000 
72,000 
74,000 
70. 000 
78,000 

.  80,000 
82,000 
84,000 
86,000 
88.000 
00.000 
0*2,000 
94,000 
96,000 
98,000 
08,080 


EloDgatioii 
per  inch. 


iMh. 

0. 

.000117 
.000283 
.000433 
.000600 
.000(50 
.000017 
.001083 
.001250 
.001283 
.001333 
.001367 
.001433 
.001467 
.001583 
.001617 
.001667 
.002083 
.003300 
.003633 
.004300 
.004833 
.005417 
.006333 
.006917 
.  007367 
.008350 
.009000 
.009833 
.011167 
.013000 
. 014683 
. 010433 
.0!8300 
.  020  J83 
.  0225^3 
.  024833 
.027750 
.030000 
.033217 
. 035917 
.039500 
.043867 
.049050 
055')38 
.063000 
.0800 
.1050 
.1200 


Saccesslve 
eloneation 
porlnch. 


Ineh. 
0. 

.000117 
.000166 
.000150 
.000167 
.000150 
.000167 
.000106 
.000167 
.000038 
.000150 
.000034 
.000060 
.000034 
.000066 
.000084 
.000050 
.000416 
.001217 
.000:O3 
.000667 
.000533 
.000584 
.000916 
.000584 
.000450 
.000983 
.000050 


.  001334 
.001833 
.001683 
.001760 
.001867 


.002200 

.002250 

.  002917 

.00e250 

.003217 

.002700 

.003588 

.004367 

.005183 

.006283 

.007667 

.0170 

.0250 

.0160 


Permanent 
set 


SaeoeasiTc 

permanent 

set. 


Ineh.  Inch. 

0.  0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050    .000050 


.001600  1   .001550 


.004183 


.007550 


.003367 


Kemarks. 


Initial  load. 


Elaatii:  limit 


Ultimate  strenjzth. 
Load  at  time  of  rupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section — .^ pounds..      98,080 

Elastic  limit  per  sqnare  inch  of  original  section do —      48,000 

Blongation  per  inch  after  mptare .^ inch..      0.1483 

Elongation  per  inch  under  strain  at  elastic  limit do 0014M7 

Reduction  in  diameter  at  point  of  rupture h...do 134 

Bed  oction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Position  of  mptore ".8  firom  middle  of  stem 

Character  of  broken  surface dull,  spongy,  sUghty  gnuralar 

Elongation  of  inch  aeetlODS 'M2, 'U6  (".3ljrnotaiedsdotion)r^.ll, '^ll,  ".08 
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No.  546. 
Marks/2BBii 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Length,  G". 


Applied  loAds. 

per  inch. 

SooceMire 
eloDinUon 
per  inch. 

PermftneDt 
net 

Successive 

permanent 

set 

Benurks. 

Tona. 

Per  square 
ineV. 

PottlMftf. 

250 

1,250 

2,600 

8,750 

6,000 

6,250 

7.600 

8,750 

10.000 

10,250 

10,600 

10,750 

11,000 

11,250 

P&undt, 
1.000 
5.000 
10.000 
15,000 
20,000 
25.000 
30.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.  COO 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69.000 
60,000 
61.000 
62,000 
63,000 
64.000 
65,000 
.      66,000 
67,^)00 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104.000 
106.000 
108,000 
110.000 
112,000 
114.000 
114,600 

Inch. 
0. 

.000188 
.000300 
.000450 
.000667 
.000817 
.001050 
.001217 
.001388 
.001400 
.001450 
.001488 
.001538 
.001583 
.  001617 
.001660 
.001663 
.001717 
.001750 
.001783 
.001833 
.001867 
.001900 
.001950 
.001988 
.002017 
.002050 
.002083 
.002117 
.002183 
.002267 
.002300 
.002360 
.002450 
.002583 
.002700 
.002883 
.008250 
.003517 
.004250 
.005467 
.006833 
.008600 
.010083 
.  012017 
.018700 
.016467 
.017867 
.019500 
.021188 
.029283 
.025767 
.028167 
.030667 
.0.33867 
.037883 
.040717 
.045467 
.061038 
.0617 
.0733 
.0000 

Inch. 

0. 

.000133 
.000167 
.000150 
.000217 
.000150 
.000238 
.000167 
.000160 
.000017 
.000050 
.000033 
.000050 
.000050 
.000034 
.000033 
.000033 
.000034 
.000038 
.000033 
.000050 
.000034 
.000083 
.000050 
.000033 
.000034 
.000033 
.000038 
.000034 
.000066 
.000084 
.000033 
.000050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

8: 

Inch. 
0. 

InitiAlload. 
Elastio  limit 

0. 

;    11,500 

11.750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
13,750 
14,000 
14,250 
14,500 
14,760 
1^000 
16^250 
15,500 
15,750 
16^000 
16,250 
16,500 
16,760 
17,000 
17.260 
17,600 
18,000 
18,600 
19,000 
19,500 

0. 

0. 

0. 

1 

1 

.000100 
.000133 

.000050    1      .000050 

.000117 
.000183 
.000367 
.000267 
.000733 
.001217 

t 

] 

Tonsile  strength. 
Load  at  time  of  mptnre. 

.0008S3 

.000783 

.001866 

1 

.001667 

.001583 

.001934 

.001683 

.001707 

.001900 

.002133 

.001633 

.002150 

.002484 

.002400 

.002500 

.003200 

.003466 

.003384 

.004750 

.005566 

.010667 

.0116 

.0167 

1 

20.000 
20,500 
21,000 
21,600 
22;  000 
22,600 
23,000 
23,600 
24,000 
24.600 
25,000 
25,500 
28,000 
26,500 
27.000 
27.500 
28,000 
28,500 
28.080 
26^700 

<^... 

1 1 

General  eummary. 

Tensile  strenKth  per  square  inch  of  original  section ponnds..    114,600 

Blaatio  lin&it  per  square  inch  of  original  section do —     64,000 

ElonRation  per  inon  after  mptnre iaoh..     0.1017 

ElongatioD  per  inch  under  strain  at  elastio  limit do 002860 

BedaoUon  In  diameter  at  point  of  rupture do 06| 

Bedaotion  in  area  after  rupture,  per  centum  of  original  section 27.8 

Position  of  rupture ".75firomneok 

Cbametor  of  broken  surface fine  granular,  dull  center 

Blongatloii  of  inch  sections ".24*,".ri,".08,".06,".06,«.0« 
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^0.  547. 
Marks,  i«»»>o 
Diameter,  ^^664. 
Sectional  area,  .26  square  inch. 
Length,  6". 


Applied  loads. 


ToteL 


Pounds, 
350 
1,250 
2,600 
8.760 
6,000 
0,250 
7,600 
8,750 
10,000 
10,250 
10,500 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,250 
12,500 
12,760 
18,000 
18,250 
13.500 
18.750 
14,000 
14.250 
14,600 
14,750 
15^000 
15,250 
15.500 
16,750 
10.000 
ie.250 
10.600 
10.760 
17,000 
17.250 
17,600 
18,000 
18,600 
19.000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 
22,400 


Per 
inol 


Muare 
Doh. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62.000 
63,000 
64,000 
65,000 
60,000 
57,000 
68,000 
«0.000 
00,000 
01,000 
82,000 
68,000 
64.000 
65.000 
66.000 
67,000 
68,000 
60,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000. 
82,000 
84,000 
86,000 
88.000 
90.000 
92.000 
94,000 
06.000 
98,000 
100.000 
102,000 


Elonj 
per 


Inch, 

0. 

.000100 

.oooauo 

.000400 
.000567 


.000950 
.001188 
.001350 
.001383 
.001438 
.001467 
.001617 
.001550 
.001617 
.001660 
.001667 
.001700 
.001788 
.001800 
.001850 
.001888 
.001950 
.002033 
.002183 
.0023tf7 
.002700 
.002067 
.003750 
.004338 
.005200 
.005700 
.006700 
.007500 


.000217 
.010088 
.011088 
.012188 
.014167 
.016788 
.017800 
.019800 
.022000 
.024467 
.027000 
.020683 
.082883 
.036300 
.040088 
.045167 
.050383 


.07(f 
.1017 


SnocesslTe 
elonKation 
per  inch. 


Inch. 

0. 

.000100 

.000100 

.000200 

.000167 

.000200 

.000183 

.000183 

.000217 

.000033 

.000050 

.000034 

.000050 

.000033 

.000067 

.000033 

.000017 

.000083 

.000083 

.000017 

.000050 

.000033 

.000067 

.000083 

.000150 

.000184 

.000338 

.000267 

.000783 

.000583 

.000867 

.000500 

.001000 

.000800 

.001033 

.000684 


.001000 
.001050 
.002034 
.001616 
.002017 
.002000 
.002200 
.002467 
.002533 


.003200 

.008467 

.003788 

.005084 

.005166 

.009167 

.0172 

.0250 


PennaDent 
set 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


.000050 


.001300 


Snooessive 
permanent 

set 


Inch. 
0. 


.000050 


.001250 


Remarks. 


Initial  loail. 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  mptnre. 


General  eummarif. 

Tensile  strength  per  sqoare  inch  of  original  section ^ ...pounds..    102,000 

Slaetio  limit  per  sqoare  inch  of  origiuai  aeotion do    ..      54,000 

Elongation  per  inch  after  mptnre inch..      0.14M 

Elongation  per  inch  nnder  strain  at  elastic  limit. do OOlOiO 

Rednction  in  diameter  atpointof  niptare do 134 

Reduction  in  area  after  mptnre,  per  oentnm  of  original  section 41. 0 

Position  of  roptare 1".6  from  neck 

Character  of  broken  sarface dnlL  spongy,  granular  at  circumference 

Elongation  of  inch  aeetlons '"u,  ".84,  ."12,  "11,  ".08,  ".06 


SEx  364^1 


JZJLB^O-M 
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No.  634. 
Tension  Teat. 


Marks  on  bar,  "  ^^^ 
Diameter,  '^564. 
Sectional  area,  .25  sqnare  inch. 
Length,  6''. 


Applied  loads. 


ToUl-      ^"toX" 


Ptmndi. 
250 
1,250 
2,500 
8,750 
5.000 
6,250 
7.500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
12.500 
12.750 
13.000 
13.250 
13.500 
13.750 
14.000 
14,250 
14.500 
14,750 
15.000 
15,250 
15.500 
15,750 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
19,600 
20,000 
20,600 
21,000 
21.500 
22,000 
22,600 
23,000 
23,600 
24.000 
2i,500 
25,000 
25,500 
28.000 
26,600 
27,000 
27,890 
23,800 


Poundt. 
1,000 
5.000 
10,000 
16,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47.000 
48.000 
49.000 
60,000 
51,000 
52,000 
58,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59.000 
60,000 
61,000 
62,000 
63,000 
64.000 
06.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
108.000 
109,660 


Elo 
per  mob. 


Inch, 
0. 

.000133 
.000317 
.000467 
.000633 
.000800 
.000950 
.001133 
.001300 
.001300 
.001850 
.001867 
.001400 
.001450 
.'001467 
.001533 
.001567 
.001583 
.001617 
.001650 
.001700 
.001717 
.0017A8 
.001800 
.001850 
.001888 
.001938 
.001088 
.002117 
.002588 


.003350 

.001050 

.005283 

.007838 

.009000 

.010800 

.011517 

.013200 

.014917 

.017250 

.018217 

.020167 

.022250 

.024150 

.026717 

.029200 

.032183 

.035200 

.038333 

.042450 

.048167 

.054167 

.063750 

.0783 

.1233 


SaooeaolTO 
elonintion 
perlnoh. 


IndL 

0. 

.000133 
.000184 
.000150 
.000106 
.000107 
.000150 
.000183 
.000167 

0. 

.000050 
.006017 
.000033 
.000060 
.000017 
.000066 
.000034 
.000016 
.000034 
.000038 
.000050 
.000017 
.000066 
.000017 
.000050 
.000038 
.000060 
.000060 
.000134 
.000466 
.000300 
.000467 
.000700 
.001233 
.002050 
.001667 
.001800 
.000717 


.001717 
.002333 
.000067 
.001950 
.002083 
.001900 
.002507 
.002483 
.002983 
.003017 
.003133 
.004117 
.-005717 
.006000 
.009583 
.014550 
.0450 


Fennaneot 

■et 


Inch, 

0. 

0. 

0. 

0. 

.000017 
.000033 
.00C038 
.000060 
.000050 


.000050 


.000067 


.000217 


SaoeeaolTe 
pennaaent 


Inch, 


.000017 
.000016 


.000017 


.000017 


.000160 


Benarki. 


Initial 


Ultimate  strength. 
Load  at  time  or  rapture. 


General  eummary. 
Speoiflo  graylty 7.8481 

Tensile  atrenitUi  per  sqnare  inoii  of  original  eeoUon^^^^^^^.".^*.'.*^..  .'...*.^^^^^^"JJponnd•■ 
Xla8Uo  limit  per  sqnare  inoh  of  original  section do... 

Elonjeation  per  inch  after  mptare Inch. 

Blongation  per  inch  under  strain  at  elastio  limit do.... 

Bedaorion  in  diameter  at  point  of  rnptore do... 

Ked action  in  area  after  rnptnre,  per  centnm  of  original  section  ^.. 

Position  of  rapture 2"fh>mneok 

Character  of  broken  surface silky,  interspersed  with  Hue  granulation 

£longation  of  inch  section 'Ml  (".38  fhMstuied  section),  'M6k'M2,  ".U, 'Ml 


28.70 

109,560 

69.000 

0.153S 

.001988 

.124 

89.2 
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No.  647. 
Marks,  i«»»>o 
Diameter,  ".5H. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Applied  loads. 


ToteL 


Pounds, 
350 
1,250 
2.  SOU 
8,760 
6,000 
0,250 
7,600 
8^760 
10,000 
10,250 
10,500 
10,760 
11,000 
11,260 
11,600 
11,760 
12,000 
12,250 
12,600 
12,760 
18,000 
18,250 
13,500 
18.760 
14,000 
14.260 
14,600 
14,760 

is;  000 

15,250 
16.500 
16.750 
10,000 
10,250 
10.600 
10,760 
17,000 
17.260 
17,600 
18,000 
18,600 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23.000 
28,500 
24,000 
24,500 
25,000 
26,600 
22,400 


PerMUtt 
inon. 


Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65,000 
60,000 
57.000 
68,000 
150.000 
80.000 
01,000 
02,000 
63,000 
64,000 
65,000 
60,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
96,000 
98,000 
100.000 
102,000 


Elonniion 
permch. 


Inch. 

0. 

.000100 

.0002UO 

.000400 

.000667 

.000767 

.000050 

.001188 

.001350 

.001383 

.001433 

.001467 

.001517 

.001550 

.001617 

.001660 

.001667 

.001700 

.001788 

.001800 

.001850 

.001888 

.001950 

.002033 

.002188 

.0023<f7 

.002700 

.002067 

.003750 

.004333 

.005200 

.005700 

.006700 

.007500 

.008538 

.009217 

.010083 

.011088 

.012183 

.014167 

.015783 

.017800 

.019800 

.022000 

.024467 

.027000 


.086300 
.040083 
.045167 
.050388 
.050500 

.1017 


SaocesslTe 
elongation 
per  inch. 


Inch. 

0. 

.000100 

.000100 

.000200 

.000167 

.000200 

.000183 

.000183 

.000217 

.000033 

.000050 

.000034 

.000050 

.000033 

.000067 

.000033 

.000017 

.000033 

.000083 

.000017 

.000050 

.000033 

.000067 

.000083 

.000150 

.000184 


.000267 

.000783 

.000583 

.000867 

.000500 

.OOIOCO 

.000800 

.001033 

.000684 

.000866 

.001000 

.001050 

.002034 

.001616 

.002017 

.002000 

.002200 

.002467 

.002533 

.002633 

.003200 

.003467 

.003783 

.005084 

.005166 

.000167 

.0172 

.0250 


Pennanent 


Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000050 


.001300 


SnooeasiTe 

permanent 

aet 


Inch. 
0. 


.000050 


.001250 


Initial 


Elastic 


Tensile 
Loadal 


General  eumfMory, 


Tensile  strength  per  aqnare  inch  of  original  section . 

Elastic  limit  per  sqoare  inch  of  origiual  section 

Elongation  per  inch  after  roptare 


Elongation  per  inch  under  strain  at  elastic  limit 

Redaction  in  diameter  at  point  of  mptnre 

Redaction  in  area  after  rapture,  per  centum  of  original  aection. 
Poaition  of  rupture., 


Cliaracterof  broken  surface dull  spongy,  gran nli 

Elongation  of  inch  aeotlons ....TT 'U4,".J 
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No.  536. 
Tension  TeaU 


Marks  on  bar,  ^R»i  I 

•Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  G'\ 


AppUad  loads. 


Total. 


Per  square 
incli. 


EloQSiitlon 
psrluoh. 


SaccessiTO 
elonsatlon 
perlnch. 


Permanent 
■et 


SnccessiTe 

permanent 

set 


Semarks. 


Poundg. 
250 
1.250 
2,&00 
3,750 
5.000 
<;250 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11.000 
11,250 
11,500 
1I,7:.0 
12,000 
12,250 
12.500 
12,760 
13,000 
13.2o0 
13,500 
13,750 
14,000 
14,250 
14,000 
14,750 
15^000 
15.250 
15,500 
15,750 
10.000 
10.500 
17.000 
17,500 
18,000 
18,500 
10,000 
19.500 
20,000 
20,500 
21,000 
21.5U0 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25.500 

2e,ooo 

2e.500 
27,000 
27,050 
23,000 


Pound$. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
40.000 
41,000 
42,000 
4:(,000 
44,000 
45.000 
40,000 
47,000 
48,000 
49,000 
50,000 
51,000 
5'J,000 
53,000 
51,000 
55,000 
56,000 
57,000 
58,000 
59,000 
00,000 
61,000 
62,000 
63,000 
64,000 
60.000 
68,000 
70,000 
72.000 
74,000 
70,000 
78,000 
80,000 
82.000 
84,000 
88,000 
88,000 
00,000 
02,000 
04,000 
Od,i)00 
08.000 
100,000 
10.',  000 
104,000 
106,000 
108,000 
108,200 


Inch. 
0. 

.000183 
.000283 
.000450 
.OOOGOO 
.0OU733 
.000938 
.COUOO 
.001267 
.001263 
.001300 
.001317 
.001367 
.001400 
.0014C7 
.001483 
.001550 
.001567 
.0O16('O 
.  001017 
.001650 
.001683 
.001717 
.001750 
.001817 
.001867 
.OUIOOO 
.OU2067 
.002717 
.00:i383 
.003717 
.004333 
.005033 
.005800 
. 008200 
.009833 
.011417 
.013150 
. 014500 
.016300 
.  018083 
.020000 
.  022083 
.  024033 
.  026550 
.020000 
.031067 
.035000 
.038417 
.042200 
.047000 
. 053200 
.062667 
.0733 
.1050 
.1250 


Inch. 
0. 

.000183 
.000150 
.000167 
.000150 
.000133 
.000200 
.000107 
.000167 
.000016 
.000017 
.  000017 
.000050 
.000033 
.000007 
.000016 
.000007 
.000017 
.0db033 
.000017 
.000033 
,000033 
.000034 
.000033 
.000067 
.00C050 
.000033 
.000167 
.000050 
.000666 
.000334 
.000616 
.000700 
.000767 
.002400 
.  001633 
.001584 
.  001733 
.001350 
.001800 
.001783 
.001917 
.  002083 
.001950 
.002517 
. 002450 
.  002667 
.003333 
.003417 
.003783 
.004800 
.006200 
.009467 
.010C33 
.0217 
.0200 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial 


.000017 


.000017 


.000017 


.000017 


Blastic  limit 


.000700 


.000688 


Ultimate  strenf^h. 
Load  at  time  of  raptare. 


General  eummartf. 

Tensile  strenKth  per  sqnare  inch  of  orielnal  section .• ponnds..      108,200 

Blastio  limit  per  square  inch  of  original  section do  ...       58, 000 

Elontration per incb  aftermptare inch..       0.1550 

Elonisfttion  per  inch  under  strain  at  elastic  limit do 001900 

Rednction  in  diameter  at  point  of  raptnre do —  .124 

Bednctionin  area  after  rapture,  per  centum  of  original  section 89.2 

Poaitlon  of  rupture ".75  from  middle  of  stem 

Charaoter  of  broken  surface silky,  interspersed  with  fine  granulation 

SkmgatioB  of  incb  sections ''.  10,  ">.  11,  ".  12  {".  83  fractured  section), ''.  16,  ".  u 
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No.  637. 

Tension  Teat 
Marks  on  bar,  i^e^bo* 
Diameter,  ^^564. 
Sectional  area,  '^25  square  inch. 
Length,  6". 


AppUedloAds.    - 

EloDsation 
per  Inch. 

Suco«88lve 
eloocation 
perlncb.. 

huih. 

0. 

.000133 
.000184 
.000166 
.000150 
.000167 
.000187 
.000150 
.000106 
.000017 
.000033 
.000017 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000006 

0. 
.000017 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000050 
.000133 
.000450 
.000434 
.000700 
.001583 
.001583 
.001500 
.001700 
.001717 
.001583 
.001500 
.002000 
.001760 
.001950 
.001067 
.002033 
.002717 
.002633 
.002617 
.003667 

'. 003800 
.004033  • 
.005167 
.008250 
.017683 
.0150 
.0217 

Permanent 
aet 

SafiCMaive 

permanent 

aet 

Bemarka. 

TotaL 

Peraqaare 
inch. 

Pounda. 
250 
1,250 
2,500 
8,750 
5.000 
6.250 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
13.250 
13,500 
13, 750 
14,000 
14,250 
14,500' 
14,700 
15.000 
15,250 
15,500 
15,760 
16,000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
19.600 
20. 000 
20,500 
21,000 
21, 500 
22,000 
22,500 
23,000 
23.500 
24,000 
24,500 
2.%  000 
25,500 
26,000 
26,500 
27,000 
27,160 
23,800 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
50,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
841000 
86,000 
88,000 
90.000 
02,000 
94,000 
06.000 
98.000 
100, 000 
102,000 
104.000 
106,000 
108.000 
108.640 

Inch. 
0. 

.000133 
.000317 
.000483 
.000633 
.000800 
.000967 
.001117 
.001283 
.001300 
.001383 
.001350 
.001383 
.001433 
.001467 
.001500 
.001533 
.001567 
.001033 
.001633 
.001650 
.001683 
.001717 
.001750 
.001783 
.001833 
.001867 
.001900 
.001950 
.002083 
.002533. 
.002967 
.003667 
.005250 
.006833 
.008333 
.010033 
.011760 
.013333 
.014833 
.016833 
.018583 
.020533 
.022M)0 
.024533 
.027260 
.029883 
.032500 
.036167 
.039067 
.044000 
.049167 
. 057417 
.0750 
.0900 
.1117 

IncS. 

0. 

0. 

0. 

0. 
.000017 
.000017 
.000033 
.000033 
.000033 

Ineh, 
0. 

Initial  load. 

BlaaUo  limit. 

Ultimate  atrenzth. 
Load  at  time  of  roptun. 

.000017 
0. 

.000016 
0. 
0. 

.000033 

0. 

"".ioimf 

0. 

.000050 

.000017 

.000100 

.000050 

General  Bummary, 

Tensile  ntrenfith  per  sqaaro  inch  of  orl^nalaecUon pounda 

Blaatlo  limit  per  aqaare  inch  of  original  aection TT.do..*.* 

EloD>;ation  pcrincn  Mft'Or  ruptare "inoh" 


Elongation  per  inch  nndcr  eirain  at  elastic  limH do 

deduction  In  diameter  at  point  uf  ropture , do 

Reductioninareftaftcrmptnro,  per  centum  of  original  aection 

PoHitionof  rnptare...    1"  from  middle  of  atii 

Character  of  biokenanrface ailky,  interspeTsod  with  fine  frranulationa 

Islongationof  InohaecUona 'MO,  M7  (".  33  fractured  section).  ".  18  'Ml,"  08 


1081610 

60,000 

0.16S3 

.001950 

.1S4 

41.9 


TESTS   OF  IBON   AND   STEEL. 
No.  585. 
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Marks,  ^^«•^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loftds. 


TotaL 


250 
1,2S0 
2,600 
3,750 
5.000 
fi.250 
7,500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12,250 
12.500 
12,750 
13.000 
13,250 
13.500. 
13.750 
14.000 
14,250 
14,500 
14.750 
15,000 
15,500 
10,000 
10.500 
17,000 
17.500 
18,000 
18,500 
10,000 
10.600 
20,000 
20,500 
21.000 
21,600 
22,000 
22,500 
93,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28.000 
25,000 


PerMQftre 


FMnu 
iDon. 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
4U.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
81,000 
86.000 
88.000 
90.000 
02,000 
04,000 
06.000 
08,000 
100,000 
102,000 
101,000 
106.000 
108.000 
110,000 
112,000 


£loDffatton 
perlncli. 


Inch. 
0. 

.000183 
.000300 
.000467 
.000633 
.000800 
.001000 
.001183 
.001300 
. 001317 
.001383 
.001400 
.001483 
.001467 
.001517 
.001550 
.001600 
.001617 
.001650 
.001667 
.001700 
.001760 
.001783 
.001800 
.001867 
.001883 
.001067 
.002000 
.002050 
.002133 
.002467 
.002967 
.003567 
.004750 
.006833 
.007833 


.010833 
.012267 
.013750 
.015383 
.020767 
.022750 
.025000 
.027200 
.020550 
. 032333 
.035300 


.  042833 

.040833 

.0533 

.0617 

.0733 

.1000 


Sa006MiT6 
elonsatioin 
perlooh*. 


^"^"»  US^eSS 


Kumftrta. 


IneK. 
0. 

.000183 
.000167 
.000167 
.000166 
.000167 
.000200 
.000188 
.000167 
.000017 
.000066 
.000017 
.000088 
.000034 
.000050 
.000033 
.000050 
.000017 
.000033 
.Ol0017 
.000033 
.000050 
.000033 
.000017 
.000067 
.000010 
.000084 
.000033 
.000000 
.000083 
.000334 
.000500 
.000600 
.001188 
.001583 
.001500 
.001400 
.001600 
.001434 
.001483 
.001033 
.005384 
.001983 
.002250 
.002200 
.002350 
.002783 
.002967 
.003583 
.004000 
.004000 
.006467 
.0084 
.0116 
.0267 


hieh. 
0. 

•o.^"*- 

.000017 

.000017 

.000033 

.000016 

.000033 

0. 

.000033 

0. 

.000033 

0. 

.000033 

0. 

.000033 

0. 

.000033 

0. 

InlUal  load 


'"".*666d33"|"  0.' 

1 

1 

1 

.000050 


.000050 


.000117 


.000017 


.000067 


Blastic  limit. 


T 


Tenaile  strength. 
Load  at  time  of  mptare. 


General  eummary. 

Tensile  strength  per  eqaare  inch  of  original  section pounds..  112,000 

Ktastio  limit  per  square  inch  of  original  section do 61,000 

Elongation  per  inch  after  mptnre inch..    0.1833 

Slooffation  per  inch  nmter  strain  at  elastic  limit do 002183 

Ttedaction  in  diameter  at  point  of  rapture do 114 

Reaction  in  area  after  rapture,  perceatum  of  original  section 86.4 

Position  of  rupture    ...        ".75fromneok 

#!haraet«rof  broken  surface flnogrannlar,  dnU  center 

Elongation  of  inch  sections ".28»,  ".  13,  ".12, 'MO,  ".  08, ".  00 
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TESTS   OF  IRON  AND   STEEL. 


Marks,  »»b«m 

Diameter,  ''J56L 

Sectional  area,  J2&  square  inch. 

Length,  &'. 


No.  586. 


Applied  k»d«L 


TotaL 


PerMHiarp 
ineh. 


lEloDSfttkm 
I  perioeh. 


SoeceaaiTe 
eloD^mtion  i 
per  inch.  \ 


^^^  I  Sueceanve 
n«B*lpenDMient 


FotmdM. 

tso 

1,250 
2.900 
3.790 
6,000 
fi.2» 
7.  MM 
&7S0 
10.000 
]0.£iO 
lO.fiOO 
10.750 
11,000 
m250 
11.500 
11.750 
12.1-00 
12.250 
12.500 
12,750 
13.000 
13.250 
13.500 
13.750 
14.000 
14.250 
14,500 
14.750 
15,000 
15.250 
15,500 
lSi.750 
10,000 
10.500 
17.000 
17.500 
18.000 
18.500 
19,000 
10.500 
20.000 
20.500 
21,000 
21,500 
22.000 
22.600 
23,000 
23.500 
24.000 
24,500 
25.000 
25.500 
20,000 
20.500 
27,000 
27,300 
24.200 


Pcurnds. 
1.000 
5.000 
10.000 
].\000 
20.000 
25,000 
30.000 
S5,0<iO 
40.(00 
41,000 

4e.ooo 

43,000 
44.000 
45,000 
40.000 
47,000 
48.000 
49,000 
SO.  000 
51.000 
52,000 
53,000 
54,000 
55,000 
58.000 
57.000 
58,000 
SO.  000 
00,000 
01,000 
02.000 
83,000 
84.000 
08,000 
68.000 
70.000 
72,000 
74,000 
78,000 
78.000 
80.000 
82.000 
84,000 
80,000 
88.000 
90,000 
92.000 
04.000 
90,000 
93.000 
100.000 
102.000 
104,000 
108,000 
108,000 
109,440 


Inch. 
0. 
.000133 
.000.-00 
.000467 
.000000 
.000767 
.000033 
.001100 
.OOU'67 
.101300 
.001317 
.001330 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001633 
.001067 
.001083 
.001717 
.001733 
.001767 
.001817 
.001833 
.001900 
.001967 
.002117 
.002000 
.003133 
.003750 
.004500 
.006167 
.007783 
.000133 
.011383 
.012750 
.013967 
.015667 
.017333 
.019033 
.020833 


.024883 
.027417 
.029917 
.032667 
.035883 


.043500 

.04^050 

.055000 

.0633 

.0783 

.1133 


Ituh. 
0. 

..000133 
V 000167 
.000167 
.000133 
.000167 
.000166 
.000167 
.000167 
.000*33 
.00^017 
.000033 
.OOUOJO 
.00P033 
.000034 
.00(«S3 
.000033 


Jneh.      I       Inch, 


Initial  loed. 


.000016 
.000034 
.000016 


.000050 

.000016 

.000067 

.000067 

.000150 

.000483 

.000533 

.000617 

.000750 

.001667 

.001616 

.00)350 

.002250 

.001367 

.0C12I7 

.001700 

.001606 

.001700 

.001800 

.002000 

.002050 

.002534 

.002500 

.002750 

.003216 

.003450 

.004167 

.005550 

.005950 

.0083 

.0150 

.0350 


.000017 


.000017 


.000167 


.000017 


.000150 


ElMtie  limit 


TensUe  Btrengtb. 
I  Load  at  time  of  rupture. 


General  iummary. 

Tensile  atrenfftli per  aqoare  inch  of  orisiaal  section pounds..    109.440 

Eliistie  limit  per  sonare  inch  of  original  section do...      50,000 

Elongation  per  incn  after  mptore inch..      0.1450 

Elonmtion  per  inch  under  strain  ac  elastic  limit do...    .001007 

Redaction  in  dismeter  at  point  of  mptare do...         .  124 

Hedoction  in  area  after  mptnre,  per  centum  of  original  section 39.2 

Position  of  rapture ".70  fhwn  middle  of  stem 

Character  of  broken  surfaco dull,  smoky;  interspersed  with  granular  metai 

Blongation  of  inch  sections ".10,  ".13. 'M3.  ".30.  ".11,  ".10 


J^OJO^^ 


:zx2LBsO-Y 


SEx36  491 


TESTS   OP   IRON  AND   STEBL. 


655 


No.  58L 
Marks,  ^»i^^ 
Diameter,  '^564. 
Sectional  area,  .25  sqoare  inch. 
Length,  6''. 


BlonfNktion 
per  inch. 

SacoeMlye 
elongatioxi 
per  inch. 

Permanent 
Bet. 

SnceeMire 

pennanent 

aet. 

BemarlH. 

TotoL 

Persqnare 
inoh. 

Poundt. 
250 
1,250 
2,600 
8,750 
6.000 
6,250 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.600 
12,750 
13.000 
13,250 
13,500 
13.750 
14,000 
14.250 
14.600 
14.760 
16.000 
15^500 
16,000 
16.500 
17,000 
17,500 
18,000 
18,600 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
23,600 
23,000 
23,600 
24,000* 
24,600 
26,000 
26,600 
26,670 
22,400 

Pottfub. 
1.000 
6,000 
10.000 
16.000 
20,000 
26.000 
30.000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46.000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
68.000 
64,000 
65,000 
56.000 
57,000 
68,000 
60.000 
60.000 
63,000 
64,000 
66.000 
O-i.OOO 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94.000 
96,000 
96,000 
100.000 
102,000 
102,280 

Inch. 
0. 

.000133 
.000333 
.000467 
.000633 
.000817 
.001000 
.001160- 
.001317 
.001350 
.001388 
.001417 
.001460 
.001600 
.001650 
.001663 
.001617 
.001060 
.001700 
.001760 
.001800 
.001867 
.001960 
.002067 
.002250 
.002400 
.002800 
.003060 
.003633 
.005000 
.000667 
.008500 
.  010417 
.012217 
.014260 
.016083 
.  018167 
.020338 
.032800 
.  026167 
.027833 
.030667 
.032667 
.037500 
.041833 
.046667 
.052833 
.060833 
.0733 
.0950 
.1117 

Inch. 
0. 

.000133 
.000200 
.000184 
.000160 
.000184 
.000183 
.000150 
.000167 
.000033 
.000033 
.000034 
.000038 
.000060 
.000050 
.000033 
.000034 
.000038 
.066050 
.000050 
,000056 
.000067 
.000083 
.000117 
.000183 
.000150 
.000400 
.000250 
.000683 
.001367 
.001667 
.001833 
.  001917 
.001800 
.002033 
.001833 
.002084 
.002166 
.002467 
.002367 
.002666 
.002834 
.002000 
.004838 
.  004333 
.004834 
.006166 
.008000 
.012467 
.0217 
.0167 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Blaaticlimit. 

TensUeatrength. 
Load  at  time  of  rapture. 

0 

0, 

.000017 

.000017 

.000050 

.000033 

.000200 

.000160 

:::::::::::::"::::::::: 



.001567 

•.001867 

1 

General  eummary, 

Speciilo  Krayitj 7.8611 

Hardneae : 22.14 

Tensile  strength  per  square  inch  of  original  section pounds..  102, 280 

Blastio  limit  per  squareinoh  of  original  section do 63,000 

Elongation  per  inch  after  rupture inch..    .01417 

Elongation  per  inch  under  strain  at  elastic  limit 2 do...    .001867 

Bednction  in  diameter  at  point  of  ruptare 1 do...         .184 

Reduction  in  area  after  ruptare,  per  centum  of  original  section 4 1. 9 

Position  of  rapture "15  from  middleofstem 

Character  of  broken  surface,  dull  spongy,  interspersed  with  granular  motal  at  the  circumference  of 

the  broken  surface. 
Elongation  of  inch  aeotions ......^  i. ".09,  MO,  ".  18,  ".27»,  'Ml,  ".10 
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TESTS   OF  IRON  AND  STEEL. 


Marks,  12  B^B.0 

Diameter,  ^'.564. 

Sectional  area,  .25  sqaare  inch 

Length,  6". 


No.  582. 


AiipUedlMdt. 


TotaL 


PpUKdM. 

850 
1,250 
2.600 
8.7&0 
5,000 
0,250 
7.500 
8,750 
10.000 
10.250 
10,500 
10.750 
11.000 
11.250 
11.500 
11,750 
12.000 
12,250 
12.500 
12.760 
13.000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15.000 
15,500 
10.000 
16.500 
17,000 
17.500 
18,000 
18.500 
lO.OUO 
19.500 
20.000 
20,500 
21.000 
21.500 
22.000 
22.500 
23.000 
23.500 
24.000 
24.500 
25,000 
25.500 
20.000 
20,020 
23.800 


PerBOnaie 
Incli. 


1.000 
5.000 
10,000 
16.000 
20.000 
26.000 
30.000 
35,000 
40.000 
41.000 
44.000 
43.000 
44.000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,000 
58.000 
57,000 
68.000 
59.000 
60.000 
62.000 
64,000 
60.000 
68.000 
70,000 
72.000 
74.000 
70.000 
78,000 
80.000 
82,000 
84.000 
86.000 
88.000 
90.000 
02,000 
94,000 
96.000 
98.000 
100.000 
102.000 
104.000 
104,080 


Ekmntioii 
permch. 


SaccesKive 
elongatioii  | 
per  Inch.  ' 


Permanent 


Inch. 
0. 

.000100 
.000267 
.000433 
.000583 
.00b733 


.OOlloO 
.001267 
.001283 
.001300 
.001350 
.001383 
.001400 
.001450 
.001500 
.001533 
.001567 
.001617 
.001650 
.001083 
.001733 
.001783 
.001883 
.00203S 
.002150 
.002333 
.002500 


.001000 

.005300 

.007000 

.008750 

.010550 

.012500 

.014167 

.016000 

.018083 

.020083 

.022467 

.025000 

.027667 

.030417 

.033500 

.036017 

.040833 

.045500 

.051167 

.058333 

.0700 

.1033 

.1150 


.002067 
.002750 
.003083 
.003417 


.004667 

.005667 

.007166 

.011667 

.0:133 

.0117 


Inch. 
0. 

.000100 
.000167 
.000166 
.000150 
.000150 
.000200 
.000167 
.000167 
.000016 
.000017  .... 
.000050  .... 
.000033  :.... 
.000017  I  0. 
.000050  .... 
.000050  I.... 
.000033  .... 
.000034 


0. 
0. 
0. 
tf. 

u. 

0. 

0. 

c. 

0. 


.000033 
.000033 
.000050 
.000050 
.000100 
.000150 
.000117 
.000183 
.000167 
.000383 
.001117 
.001300 
.001700 
.001750 
.001800 
.  001950 
.001667 
.001833 
.002083 
.002083 
.002384 


Ineh. 


Inch. 


laitialloiid. 


.000050    I      .000050 


.000133 


.000083 


.000867 


.000734 


ElMtio  limit. 


Tensile  etren^h. 
Load  at  time  of  roptoxe. 


General  summary, 

Tenefle  strength  per  aqoAre  in*?li  of  origioa]  section pounds..    104,080 

Blaetio  limit  per  sonare  inch  of  originaTseotion do  ...      54.000 

Elongation  per  inch  after  rnptnre loch..      0.1^00 

Elongation  per  inch  under  strain  at  elastic  limit do U01783 

Reduction  in  diameter  at  point  of  mptare ...do 114 

Reduction  in  area  after  rupture,  per  cen  torn  of  original  section S6i4 

Position  of  ruDtn re ".  90  from  middle  of  stem 

Character  of  broken  Hnrfar4« flnnprannlar:  dull  center 

Blongaftion  of  inch  sections ",10.  Ml,'M2,'*.a3%  ".IC  ".U 


TESTS  OF  ISON  AKD  STEEL. 


667 


Marks,  "*,*^ 

Didmetef,  ".664 

Sectional  area,  .25  square  inch. 

Length,  6". 


No.  683. 


Applied  loads. 

^sr 

Sacceasire 

elongation 

per  inch. 

Permanent 
set 

Sacoeaaive 

permanent 

set. 

Bemarka. 

TotoL 

Per  sqiure 
inch. 

Poundt. 
250 
1,250 
8,600 
3.730 
6,000 
6.250 
7,600 
8^760 
10,000 
10.250 
10,500 
10,750 
11,090 
11,230 
11,600 
11,730 
12,000 
12,250 
12.600 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14.500 
14,750 
13,000 
15,300 
16,000 
16.600 
17,000 
17,600 
18.000 
18,500 
19.000 
19.300 
20,000 
20,500 
^1.000 
21.500 
22.000 
22.600 
23,000 
23,500 
24.000 
24,500 
25,000 
23.300 
25,350 
^,400 

Pottiidt. 
1,000 
6.000 
10,000 
]^000 
20,000 
23,000 
80,000 
35^000 
40,000 
41.000 
42,000 
43,000 
44,000 
43,000 
46,000 
47.000 
48.000 
49.000 
50.000 
.''.1,000 
52.000 
63,000 
54,000 
55,000 
.56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
96,000 
98.000 
100.000 
102,000 
102,200 



Inch. 

0. 

.000167 
.000317 
.000617 
000683 
.000850 
.001017 
.001188 
.001360 
.001367 
001363 
001460 
.001467 
.001500 
.001567 
.001583 
.001633 
.001067 
.001700 
.0017*7 
.001800 
.001860 
.001950 
.002038 
.002133 
.002300 
.002550 
.002800 
.003363 
.004500 
.006283 
.008467 
.010250 
.012167 
.  014050 
.016083 
.017917 
.020107 
.022500 
.025000 
.027700 
.030583 
.033833 
.037550 
.041917 
.046500 
.052500 
.060167 
.0717 
.0938 
.1083 

Inch. 
0. 

.000167 

.000150 

.000200 

.000166 

.000167 

.000167 

.000160 

.000167 

.000017 

.000016 

.00OOC7 

.000017 

.000033 

.000067 

.000016 

.000050 

.000034 

.000033 

.000067 

.000033 

,000050 

.000100 

.000083 

.000100 

.000167 

.000260 

.000230 

.000588 

.001117 

.001783 

.002184 

.001783 

.001917 

.001883 

.002083 

.001834 

.002250 

.002333 

.002500 

.002700 

.002883 

.003250 

.003717 

.004367 

.004583 

.006000 

.007667 

.011:33 

.0216 

.0150 

.000088 
.000088 
.000050 

'ooooso 

.000060 
.000067 
.000067 
.000067 

IndL 
0. 

.000083 
0. 

.000017 
0. 
0. 

.000017 
0. 
0. 

Initial  load. 
EUstio  limit. 

Tensile  strength. 
Load  at  time  of  mptnre. 

.000067 

0. 

.000100 

.000088 

.000200 

.000100 

.001267 

.001067 

General  aummary. 

Tenalle  strength  per  square  inch  of  original  section pounds..     102,200 

Elaatlo  Umitpersqnare  inch  of  originu  section do 68,000 

jnongation  per  inch  after  rnptnre inch..       0.1438 

Blongation  per  inch  under  strain  at  elastic  limit do 001860 

Bednotion  in  diameter  at  point  of  rapture do .12* 

Beduction  in  area  after  rapture,  per  centum  of  original  section 39. 2 

Ppaitionofrnptare....^ 2".l  from  neck 

Character  of  broken  surface dull,  spongy,  interspersed  with  granular  metal 

Elongation  of  Inch  sections : 'MO.  ".28*,  ".18,  ".11.  ".10,  ",09 
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TESTS  OP  IRON  AND  STEEL. 


No.  584. 
Marks,  "»B.o 

Diameter,  ^^564. 

SectioDal  area,  .25  sqnare  inch. 

Length,  6". 


Applied  loads. 

Elongation 
per Inch. 

Snocesalve 
elongation 
per  inch. 

Pennanent 
set. 

Saccessive 
set. 

Remarks. 

TotaL 

Per  sqoAre 
incn. 

Poundi. 
250 
1,250 
2,600 
8.750 
6,000 
6,250 
7,600 
8.750 
10,000 
10,250 
10, 500 
10,750 
11.000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,600 
12,750 
13,000 
18,260 
13,600 
13.760 
14.000 
14,260 
14,600 
14,760 
15,000 
15.600 
16,000 
16,600 
17,000 
17.600 
18,000 
18.500 
19.000 
19,600 
20,000 
20.600 
21.000 
21,500 
22.000 
22.500 
23,000 
23,500 
24.000 
24.600 
25,000 
25,600 
25,560 
22,400 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49.000 
60,006 
61,000 
50.000 
52.000 
64,000 
65,000 
56,000 
57,000 
58,000 
69.000 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72.000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92.000 
94.000 
96,000 
08,000 
100,000 
102,000 
102,240 

Inch. 
0. 

.000117 
.000267 
.000433 
.000583 
.000733 
.000900 
.001083 
.001250 
.001267 
.001300 
.001360 
.001883 
.001417 
.001450 
.001483 
.001650 
.001583 
.001617 
.001683 
.001760 
.001783 
.001883 
.002033 
.002133 
.002300 
.002638 
.002883 
.  00 ,760 
.005133 
.000833 
.00)^800 
.010550 
.012667 
.014583 
.016500 
.018333 
.020833 
.023083 
.025667 

.031200 

.034417 

.U38333 

.043333 

.047017 

.054000 

.061667 

.0783 

.0983 

.1200 

Inch. 
0^ 

.000117 
.000160 
.000166 
.000160 
.000150 
.000167 
.000183 
.000167 
.000017 
.000038 
.000050 
.000033 
.000334 
.000033 
.000033 
.000067 
.000033 
.000334 
.000066 
.000067 
.000033 
.000100 
.000150 
.000100 
.000167 
.000333 
.000250 
.000867 
.001383 
.001700 
.001967 
.001750 
.002117 
.  001916 
.001017 
.001833 
.002500 
.002250 
.00J584 
.00:666 
.  002887 
.  003217 
.  00:)9I6 
.005000 
.004684 
.006083 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initialload. 
Blastlo  limit. 

Tensile  strength. 
Load  at  time  of  mptare. 

0. 

0. 



.000200 

.000200 

.001700 

.001500 

• 

.0 

.007667 
.016633 
.0200 
.0217 

i 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  102,240 

Elastic  limit  per  sqnare  inch  of  original  sect  ion ;.  do 68.000 

Elongation  per  inch  after  mptore *  inch       0  )68B 

Elongation  per  inch  under  strain  at  elastic  limit !!'.'.*!**..*. !II. do. .!'.  . 001788 

Ke<1uction  in  diameter  at  point  of  rupture do 124 

Reduction  in  area  after  rupture,  per  centum  of  original  section  . .        . .  .V.  •*•••*"**'*'"**"'        39  2 

PoMiiion  of  rupture....^ "l.OO fh>m  neclt 

Character  of  broken  snrfaoe,  dull,  spongy,  with  granular  metal  at  the  circnmferenoe  of  the  broken 

surface  of 
Elongation  of  inch  sections «  (J8*  «.io  «,i7  «.i4^  «.ii  w.13 


J/oop'^:!^ 


s 


7 
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TESTS    OF   IRON   AND   STEEL. 
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Xo.  480. 

Tension  Teat 
Marks  on  bar, '^Y" 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Length,  6.". 


Applied  loads. 


Total. 


Pounds. 
260 
l,2d0 
2.500 
3,750 
5.000 
6,250 
7.600 
8,760 
10.000 
10,250 
10,500 
10,760 
11,000 
11,230 
11,500 
11.750 
12.000 
12,250 
'12,500 
14,730 
13.000 
13,250 
13,500 
13.750 
14,000 
14,250 
14,  SOO 
14.750 
ir>,  000 
15,500 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500. 
22,000 
22.500 
23,000 
23.500 
24,  000 
24.600 
25,000 
25,300 
22,600 


Per  square 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
15, 000 
20,000 
25.000 
.30. 000 
35,000 
40,  COO 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
.'>3,000 
54,000 
55,000 
60,000 
57,000 
58.000 
59,000 
00,000 
C2, 000 
01,000 
6ft.  000 
08, 000 
70,000 
72,000 
74.000 
76.000 
78.000 
80,0(K> 
82.000 
81, 000 
,  86.000 
88,000 
90.000 
93,000 
94,000 
06.000 
98,000 
100,000 
101,200 


EloDcation 
per Inch. 


Inch. 
0. 

.  000083 
.  000283 
.000450 
. 00OC17 
.  0007^3 
.  000950 
.001117 
. 001283 
.  001300 
.001333 
.  0013C7 
.  00)400 
.  0014:)3 
.0014C7 
.00 1 500 
. 001333 
.  001567 
. 001617 
. 001007 
.001700 
. 001733 
.001707 
..001000 
.  002367 
.  002650 
. 003250 
.003917 
.  004817 
.  006000 
. 007800 
. 0003C7 
.011117 
.  012800 
. 014500 
.  010567 
.  018533 
.  020667 
.  022833 
. 025300 
. 028167 


.033917 
.038500 
.  042(567 
. 047700 
.  054000 
.06.3667 
.0850 
.  1200 


Soccesaive 
eloufi^ation 
per  inch. 


Permanent 
set 


Saooessive 

permanent 

set 


Inch. 
0. 

.000083 
.000200 
.000167 
.  000167 
.000166 
.000167 
.000167 
.000106 
.000017 
.000033 
.000034 
. 000033 
.  000033 
.  000034 
.000033 
.000033 
.000034 
.  000050 
.000050 
.  000033 
.000033 
.000034 
.000133 
.  600467 
.000283 
.  000600 
.000667 
.000900 
.001183 
.001800 
.  001567 
.  001750 
.  001633 
.091700 
.  002067 
.001966 
.002134 
. 002166 
.  002667 
.  002867 
.  002700 
.  003050 
.  004583 
,004107 
.  005033 
.006300 
.009667 
.  021333 
.0350 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


.000150 


.002667 


Inch. 


.000033 


.000117 


.002517 


'  Remarks. 


Initial 


Elaatio  limit. 


Ultimate  strength. 
Load  at  time  of  mptnre. 


General  summary, 

Specific  KTavity 7.8564 

Himineiii .-         21.64 

Tensile  wtrencth  per  sqnare  inch  of  ori^nal  section ponnds. .      101. 200 

Elaatlclixnitpersciaaroinohof  original  section do...       54,000 

Elongation  per  inch  after  raptare inch . .        0. 1600 

Elongation  perinoh  under  strain  at  elastic  limit do 001767 

Redaction  in  diameter  at  point  of  rupture do .124 

Sedaetion  in  area  after  rupture,  per  centum  of  original  section 39. 2 

Position  of  rupture ".80  fh»m  middle  of  stem 

Cbarmoter  of  broken  surface fine  granular,  with  dull  center 

ElongsUon  of  inch  sections ".09,  ".17  (".33  fractured  section),  ".13,  ".12,  ".12 
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TESTS  OF  IRON  AND   STEEL. 

1^0.  481. 
Tension  Test 


UBBii 


Marks  on  bar,     2 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


AppUed  liHids. 

Eloagatioii 
per  inch. 

elongAtion 
per  inch. 

Permanent 
•et. 

Socoeaaive 
aet 

1 
1 

Total. 

Peraqiuffe 

Bemarka. 

1 

PMmdf. 

250 

1.250 

2,500 

8,750 

ISS 

7,500 
8,750 
10.000 
10,250 
10.500 
10.750 
11,000 
11,250 
11,500 
11.760 
12,000 
12,250 
12,500 
12,750 
18,000 
18.850 
18,500 
18,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,500 
18.000 
16^500 
17.000 
17,500 
18.000 
18.500 
19;  000 
19.500 
18.000 
20.500 
21,000 
21,500 
21;  000 
22.500 
23,000 
28,500 
24,000 
24,500 
25,000 
25.500 
28.000 
28.100 
24,000 

Powuft. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
80,000 
35.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46^000 
47.000 
48.000 
49;  000 
5(1^000 
51,000 
51,000 
53,0C0 
54.000 
55,000, 
58,000 
57.000 
58,000 
59.000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92.000 
94,000 
96CC00 
9|(.000 
100.  COO 
103.000 
104,000 
10i.iOO 

IndL 
0. 

.000067 
.000183 
.000350 
.000517 
.000700 
.000883 
.001088 
.001233 
.001283 
.001317 
.001333 
,001367 
.001400 
.001433 
.001467 
.001517 
.001550 
.001000 
.001650 
.001663 
.001717 
.001783 
.001850 
.002033 
.002200 
.002517 
.003850 
.003317 
.004683 
.006200 
.007633 
.009250 
.010967 
.012550 
.014417 
.016167 
.018167 
.020167 
.022217 
.024117 
.026867 
.029583 
.083533 
.035500 
.039833 

'.049367 
.053833 
.067063 
.0917 

Inch, 
0. 

.000067 
.000116 
.000167 
.000167 
,000183 
.000183 
.00U200 
.000150 
.000030 
.000034 
.000010 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000050 
.000030 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

i 

0. 
a 
0. 



1 

1 

1 

0. 



• 

■ 
Blaatic  limit. 

.000030 

.000050 

.000033 
.000034 
.000066 
.000067 
.000183 
.000167 
.000317 
.000333 
.000667 
.001106 
.001517 
.001433 



... 

.060100 

.000950 



.001467 

.001867 

.001617 
.001717 
.001583 
.00186/ 
.001750 
.003000 
.003000 
.003050 
.002300 
.002450 
.002716 
.003950 
.003967 
.003833 
.004667 
.005387 

'.011250 
.034617 

1 

1 

1 

) 

• 

1 

1 

- 
Load  at  tiBM  of  mptare. 

1 

I 

.0200 

Gfnfral  9ttmmcrif, 

Tvaaile  strenxtk  per  aqoare  inch  of  oricioal  section 

Elaalic  limit  per  square  inch  of  original  section 

BlonfatioB  per  inch  after  mptnre    

£loBcatioa  per  inch  under  strain  at  elastic  limit 

RcdnciioaindiaaBeteratpoint  of  mptnre 

SednctioB  in  area  afkcrraptue,  per  oeatnm  of  original  >«ictioD 

Poaitiooofroptare 

CbancterofVrokenanrfbre fine  ^Erannlar.  wHk  dull  c 

Bieaigation  of  inch  sectiona '•.12<  .37  frartnredeection),  ".11,  •'Ol,  *.!•,' 


TESTS   OF    IRON    AND    STEEL. 

No.  4S2. 

Tension  Test. 


561 


Marks  on  bar/2BBn 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 


ToUl. 


Poundt. 
250 
1,250 
2,500 
3.750 
5,000 
6,250 

7.r.oo 

8,750 
10,000 
10,250 
10,500 
10.750 
It.  000 
11,250 
11.500 
11,750 
12, 000 
12.  250 
12,  .TOO 
12.750 
i:j.  000 
13. 250 
13.500 
1:1. 750 
14.000 
14.250 
14. 500 
14,750 
15.000 
15.500 
10.000 
1G,500 
17. 000 
17,500 
18.000 
18,500 
10.000 
19, 500 
20,000 
20.500 
21,000 
21, 500 
22. 000 
22, 5U0 
23.000 
23. 500 
24,000 

24,  5(»0 
25, 000 

25.  ."lOO 

2r..  020 

23, 500 


Per  sqoflre 
incli. 


Ptnmd$. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
36.000 
40.000 
41.000 
42.000 
43.  000 
44,000 
45.000 

ne.  GOO 

47.000 
48,000 
40,000 
50.000 
51. 000 
52,000 
53. 000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74. 000 
76  000 
78,000 
80.000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
04. 000 
06. 000 
98,000 
100,000 
102,000 
102,480 


per  inch.   |   permch.   ;       ^^'        |       set. 


Remarks. 


Inch. 

OOOIOO 
000267 
000433 
000600 
000750 
000917 
001083 
001250 
001267 
001300 
001333 
001367 
001400 
001450 
0014H3 
001517 
001550 
OOICOO 
001033 
001700 
001733 
001850 
002033 
002333 
002533 


0. 


003467 
U04200 
005583 
007233 
008000 
010417 
012167 
013967 
016083 
018167 
019833 
022000 
024500 
026750 
029250 
032333 
035833 
039667 
044033 
048833 


064500 

0900 

1150 


Ineh 
0. 

.000100  I  0. 

.000167  I  0. 

.000106  I  " 

.0001G7  I 

.000150  I 
.000107 

.000166  I 

.000167  I 

. 000017  I 

.000033  j 

.000033  I 
.000034 

.000033  I 

.0000.00  : 

.  0000:i3  i 
.  0U0034 
.000033 
.  000050 
.  000033 
.  Om.067 
.  000033 
.000117 
.000183 
.  000  iOO 
.000200 
.  000400 

000534 
.000733 
.001363 
.  001650 
. 001G67 
. 001517 
.  001750 
.  001800 
.002116 
. 002084 
.001600 
.  002167 
.  OOL'500 
.  002250 
.  002500 
.  00J083 
. 003500 
.  003834 
.004306 
.  004800 

.007250 
.008417 
.  0255 
.0250 


Iwh. 


Inch. 


I  Initial  load. 


.  000050 


Elastic  limit. 


00O2G7 


.002133 


TJItimate  strenetb. 
Load  at  time  ofrupture. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  1J2.480 

Elastic  limit  per  square  inch  of  original  section ,     C"    a  '??a 

Elongation  per  inch  after  rupture. inch.      0  IJ-VO 

Elongation  per  inch  under  «ti*ain  at  elasticlimit do ooii.w 

Reduction  In  diameter  at  point  of  rupture  .   do...        .1.4 

Redartion  in  area  after  rupture,  per  centum  of  original  section «>«•  4 

Position  of  rupture.. ^ • '!:2^S^?J^  ^^,^^ 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  nectloua (".27  fractured  section).  ".16,  ".11,  ".11,  ".11.  ".11 

IS.  Ex.  36 30 


560 


TESTS  OF  IRON  AND   STEEL. 

No,  481. 
Tension  Test 


12BBti 


Marks  on  bar,     2 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loftds. 

Elongation 
per  inch. 

Sdcceuife 
elonntion 
per  inch. 

Permanent 
•et. 

Socceulve 
permanent 

set 

Bemarka. 

Totid. 

Per  MQAre 
inch. 

Poundf. 
250 
1,250 
2,600 
8,750 
5^000 
8,250 
7,500 
8,750 
10,000 
10.250 
10.500 
10.750 
11,000 
11,250 
11,500 
11.760 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,600 
18.750 
14,000 
14,250 
14,600 
14,750 
15,000 
16,600 
18,000 
16,600 
17.000 
17,500 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,500 
22.000 
22,600 
28,000 
28,600 
24,000 
24,600 
25,000 
86,500 
28.000 
26,100 
24,000 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000  . 
40, 000 
41,000 
42,000 
43,000 
44,000 
45,000 
46^000 
47.000 
48.000 
49,000 
60,000 
61,000 
62,000 
53,000 
64.000 
65,000, 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98.000 
100,000 
102.000 
104,000 
104,100 

Inch. 
0. 

.000067 
.000183 
.000350 
.000517 
.000700 
.000883 
.001088 
.001233 
.001283 
.001817 
.001333 
.001367 
.001400 
.001433 
.001467 
.001517 
.001550 
.001600 
.001650 
.001683 
.001717 
.001783 
.001850 
.002033 
.002200 
.002517 
.002850 
.0a3317 
.004683 
.006200 
.007633 
.009250 
.010067 
.012550 
.014417 
.016167 
.018167 
.020167 
.022217 
.024117 
.028807 
.029583 
•  082583 
.035500 
.039833 
.044000 
.049367 

.067083 

.0917 

.1117 

Inch, 
0. 

.000067 
.000116 
.000167 
.000167 
,000183 
.000183 
.00(1200 
.000150 
.000050 
.000034 
.000016 
.000034 
.000083 
.000033 
.000034 
.000050 
.000033 
.000050 
.000050 
.000033 
.000034 
.000066 
.000067 
.000183 
.000167 
.000317 
.000333 
.000667 
.001106 
.001517 
.001433 
.001617 
.001717 
.001583 
.00186/ 
.001750 
.002000 
.002000 

.002200 
.002450 
.002716 
.002950 
.002967 
.003838 
.004667 
.005867 
.006466 
.011250 
.024617 
.0200 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 

a 

Initial  load. 

0. 

1 

^laaUo  limit 



.000050 

.000050 

.060100 


.000050 



. 

.001467 

.001867 

• 

1 :.... 

\ 

Ultimate  streneth. 
Load  at  time  of  mptnre. 

General  summary. 

Tensile  strength  per  sqoare  inch  of  oriKinal  section ponnds..      104%40O 

Blastio  limit  per  square  inch  of  original  section do 58^000 

Elongation  per  inch  after  rapture inch..       0.18S8 

Elongation  per  inch  under  strain  at  elastic  limit do 001850 

Reduction  In  diameter  at  point  of  rupture do....  .104 

Beduction  in  area  after  mptnre,  per  centum  of  original  section 88.6 

Position  of  rupture : 1".50  firom  seek 

Character  of  broken  surfare flue  granular,  with  dull  canter 

Elongation  of  inch  seotioas ".12  (".27  fractured  section),  ".11,  ".11,  ".10,  ".09 


TESTS    OF   IRON    AND    STEEL. 
No.  4S2. 


561 


12BB11 


Marks  on  bar,  -  -  3- 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


Tension  Test. 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500 
3.750 
5,000 
6.250 
T.fiOO 
8.750 
10,000 
10,260 
10,500 
10.750 
11.000 
11,250 
11,500 
11,750 
12,000 
12, 250 
12,  500 
12,750 

la.  000 

13.250 
13.500 
1:1. 750 
14.000 
14,250 
14,  500 
14.  750 
15. 000 
15.500 
10,000 
10,500 
17, 000 
17,  .500 
18.000 
18,500 
10.000 
19.  500 
20,000 
20. 500 
21.000 
21,500 
22. 000 
22. 500 
23. 000 
23, 500 
24.000 
24,  5<»0 
25.000 
25. 500 
25, 020 
23,500 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
35.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 

ne,  coo 

47,000 
48,000 
49.000 
50,000 
51. 000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70. 000 
72.000 
74, 000 
76  000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90, 000 
92,000 
94.000 
96, 000 
98.000 
100, 000 
102, 000 
102, 480 


_.        ^,      I  Saccessivo '  -n^. ^...^..4.  SaccesHive 

^«;??2h?°   eloDpation  ;  Permanent       rmaneat 
penncii.   |  per*inch.  '       •***•  set. 


Remarks. 


Inch.      \      Inch. 


OOOIOO 

000267 

000433 

000600 

000750 

000917 

001083 

001250 

001267 

001300 

001333 

001367 

001400 

001450 

0014H3 

001517 

001550 

OOIGOO 

001033 

001700 

001733 

001850 

002033 

002333 

002533 

00-2933 

003467 

004200 

005583 

007233 

008900 

010417 

012167 

013967 

016083 

018167 

019833 

022000 

024500 

026760 

029250 

032333 

035833 

039667 

044033 

048833 

056083 

064500 

0900 

1150 


.000100 
.  000167 
.OOOIGO 
.  0001G7 
.000150 
. 0001U7 
.  000166 
.  000167 
.000017 
.  000033 
.  000033 
.000034 
. 0U0033 
.  000050 
.  0000:{3 
. 000034 
. 000033 
. OU0050 
. 000033 
.  OiM.067 
. 000033 
.000117 
.  000183 
.OOOJOO 
.000200 
. 000400 
000534 
.000733 
.001383 
.  001650 
.001G67 
.001517 
.  001750 
.  001800 
.002116 
.  002084 
.  001600 
.  002167 
.  002500 
.  002250 
.  002500 
.  00-1083 
.  003500 
.  003834 
.004306 
. 004800 
.007250 
.  008417 
.  0255 
.0250 


0. 
0. 
0. 
0. 
0. 
0. 
0. 

r 

0. 

'*:::::::::  ::;::::::: 

.  000050 

.  0002C7 

:::;';::::"   ::::::::: 

.:::.:  

.062133' 

1 

Initial  load. 


Elustio  Umit. 


ITltimato  strexij^b. 
Load  at  time  ofruptare. 


General  summary. 


102, 480 
53. 000 
0  1450 

.  001733 
.  114 


Tensile  Btren^h  per  square  inch  of  original  section pounds 

Elasticlirait  per  square  inch  of  original  section do  - 

Elongation  per  inon  after  i-uptare inch. 

Elongation  per  inch  under  strain  at  elastlclimit do.. 

Redaction  in  diamotor  at  point  of  rapture - do. 

Rcdar.tJon  in  area  after  rapture,  per  coutuni  of  01  iginal  section *»"'4 

Position  of  rupture ^ "J^/T,™  "^*^^ 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections (".27  fractured  section),  ".16, 'Ml.  ".11,  ".11.  ".11 

S.  Ex.  36 30 
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TESTS   OF   IRON   AND    STEEL. 

No.  483. 

Teimon  Test. 


Marks  on  bar,  ^^bbh 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


Applied  loads. 


Total. 


Per  sqnare 
incn. 


Elongation 
perlocb. 


Snccessive 
elousation 
perlnch. 


Pennaoeot 

89t. 


Saccessive 

permanent 

set. 


Remarks. 


Poundt. 
230 
1,250 
2,500 

6.000 
6.250 
7.500 
8,750 
10,000 
10, 250 
10,500 
10.750 
11,000 
11,250 
11,500 
11. 750 
1'J.000 
12,250 
12,500 
12,760 
13.000 
13,250 
1.1, 600 
13.750 
14,  COO 
14.250 
14.500 
14,750 
15, 000 
15,500 
16.000 
10,500 
17,000 
17,5<i0 
18,000 
19.500 
19.000 
10.500 
20,  OiK) 
20.500 
21,0()0 
21,500 
22, 000 
22,500 
23,000 
23,500 
24,0J0 
2«,500 
26,000 
26.400  , 
23.500 


Poundi. 
1,000 
6,000 
10,000 
16. 000 
20.000 
26,000 
80,000 
85, 000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
63,000 
64,000 
65.000 
66,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
06,000 
08,000 
100,000 
101, 840 


Ineh. 
0. 

.000138 
.000300 
.000467 
.000017 
.000783 
.000933 
.001100 
.  001250 
.001267 
.  001300 
.001833 
.001367 
.  001400 
.001467 
.001500 


.001567 
.001600 
.001633 
.001700 
.001717 
.001817 
.002017 
.  00.-217 
.002700 
.002967 
.003700 
.004760 
.005833 
.007600 
.000000 
.  010017 
.012838 
.014467 
.016333 
.0183S8 
.0202JO 


.026000 
.027417 
.080367 
.038250 
.036833 
.041000 
.046167 
.052167 
.060700 
.072500 
.1188 


Inch. 
0. 

.000138 
.000167 
.000167 
.000160 
.000116 
.000150 
.000167 
.000160 
.000617 
.000038 


.000034 
.000038 
.000Q67 
.000038 
.000033 
.000034 
.000033 
.000088 
.000067 
.000017 
.000100 
.000200 
.000200 
.000488 
.000267 
.000738 
.001050 
.001088 
.001667 
.001600 
.001917 
.001016 
.  001634 
.001866 
.002000 
.^1017 
.002833 
.002417 
.002417 
.002050 
.002883 


.004167 
.006167 


.011800 
.0408 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initialload. 


4.  .......... 

0. 

.000083 

.000033 

*".6002i7* 

"."oooisi"' 

.002833 

.002416 



ElastiolliL 


Ultimate  streneth. 
Load  at  time  of  mptnre. 


Oeneral  SHmmary, 

Tensile  atrength  per  square  inch  of  original  section pounds..  101,840 

Stastic  limit  per  square  inch  of  original  section do —    63,000 

Elongation  per  incn  after  rupture inch..    0.1488 

Elongation  per  inch  under  strain  at  elastle  limit do 001717 

Bedootion  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  mptnre,  per  centum  of  original  section 86L4 

Position  of  rupture l".101W»m  neck 

Character  of  broken  surface fine  granular,  with  dull  center 

Xlongation  of  inch  sections {".23  fractured  section),  ".10,  'M8,  ".13,  ".18,  ".00 


TESTS   OF   IRON   AND   STEEL. 
No.  548. 


563 


12BB111 


Marks,  ^     5 

Diameter,  ".564. 

SectioDal  area,  .25  square  iuch. 

Leugth,  6". 


Applied  loadd. 


TotaL 


Per  MTiaio 
Inch. 


Elonntioo 
permch. 


Successive  t 
eloDgation 
per  Inch. 


Permanent 
set. 


Saoceetire 
pennanent 


Benuttlcs. 


Poundt. 
250 
1,250 
2,500 
3,7.j0 
6.000 
6,2o0 
7.600 
8,750 
10.000 
10. 250 
10, 500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12. 500 
1J.750 
1.3. 000 
1  J,  2:0 
13, 500 
1  J.  750 
11.000 
14,250 
14,500 
14,750 

isooo 

15,500 
10,000 
16,500 
17.000 
17,500 
18.000 
18,500 
19,000 
10.600 
20.000 
20,500 
21.000 
21,600 
22.000 
22,500 
23,000 
2(,600 
24.000 
24,600 
23.000 
2\500 
20.000 
20,500 
26,750 
24,200 


Poundts 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30.0;>0 
35,000 
40,000 
41.000 
42.000 
43.000 
44.000 
45. 000 
40. 000 
47.000 
48,000 
40. 000 
50.000 
51.000 
5'J.OOO 
5t,000 
54.000 
65.000 
56,000 
57,000 
58,000 
59.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
92,000 
94,000 
96,000 
98,000 
100.000 
102,000 
104,000 
106,000 
107,000 


Ineh. 
0. 

.090117 
.000283 
.000167 
.000650 
.0008.13 
.OOIOUO 
.001183 
.001388 
.001417 
.001467 
.001517 
.001560 
.001600 
.001683 
.001700 
.001733 
.  001767 
.001800 
.001867 
.001900 
.  0J»J8 
.001967 
.  002033 
.002100 
.002183 
.002183 
.002867 
.002683 
.003467 
.004067 
.006683 
.007807 
.009007 
.011088 
.012667 
.014883 
.016500 
. 018417 
.021333 
.022000 
.024667 
.026867 
.029017 
.081667 
.035083 


.042850 

.047750 

.054888 

.0688 

.0883 

.1100 


JjmA. 
0. 

.000117 
.0OU1G6 
.000184 
.000183 
.000163 
.000167 
.  00ul83 
.U00200 
.000034 
.000050 
.000050 
.000038 
.000J5O 
.000033 
.000067 
.000013 
.000034 
.000033 
.000067 
.O00OJ8 
.  000033 
.000034 
.000066 
.  000007 
.000038 
.000050 
.000184 
.000316 
.000784 
.001500 
.001716 
.001184 
.001800 
.001416 
.001584 
.002166 
.001667 
.001917 
.002916 
.000667 
.002067 
.002200 
.002150 
.002650 
.003416 
.003250 
.004517 
.004900 
.007083 
.018467 
.0150 
.0267 


Inch. 


InelL 


.000817 


BlMtlo  limit 


.000317 


Tensile  strength. 
Load  at  time  of  roptare. 


General  aumwuirjf. 

Tensile  strength  per  sqnaie  inch  of  oriidnal  section pounds..    107.000 

Elastic  limit  per  MQftre  inch  of  origiflsl  section do —      58.000 

Elongation  per  inch  after  ruptare  inch..      01483 

Elongation  per  inch  under  strain  at  elastic  limit do 0021H3 

Reduction  in  diameter  at  point  of  rupture do 104 

Xednotion  in  area  after  rupture,  per  centum  of  original  section 33.6 

Position  of  ruptnre 2"fh>mneck 

Character  of  broken  surface Una  granular,  with  dull  center 

ElongaUon  of  inch  sections ".11,  ".27*, '',16,  ".18,  ".12,  ".11 
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TESTS   OP   IKON   AND    STEEL. 


.  No.  549. 
Marks,  "%^"^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Length,  6". 


AppUedloads. 

Sacoesaivo 
elon^tion 
per  inch. 

Pcnnancul 
Bet. 

Successive 

TotoL  . 

PerBqaaro 
inoli. 

per  mcli. 

permnnont  1             Bemarke. 
set.        1 

Poundt. 
250 
1.250 
2,500 
8,750 
5,000 
e,250 
7,500 
8.750 
10,000 
10.250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12,250 
12. 500 
12, 750 
13,000 
13,250 
13, 500 
13,750 
14.000 
14.250 
14. 500 
14. 7:0 
15,000 
15,250 
15, 500 
15,7o0 
16.000 
10, 250 
16.500 
10, 750 
17.000 
17.250 
17,500 
18.000 
18,500 
19,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24. 000 

24,  500 
25.000 

25,  600 
20.000 
20.500 
24,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000   ^ 
80,000 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45, 000 
46,000 
47,000 
48.000 
49. 000 
50.000 
51. 000 
52,  000 
53. 000 
54,000 
65.000 
56,000 
67,000 
58.000 
59,000 
60,000 
61,000 
02,000 
63,000 
64.000 
05,000 
06.000 
67,000 
68,000 
69, 000 
70,000 
72,000 
74,000 
76,  OK) 
78,000 
80, 000 
82.000 
84,000 
on  nOQ 

881000 

90,000 

92,000 

91,000 

96,000 

0J<.000 

100. 000 

102, 000 

104,000 

106,000 



Inch, 

0. 

.000U7 
.  0002JJ3 
.  000450 
.  0006.33 
.000800 
.0010-7 
.001200 
.001383 
.001117 
.001407 
.001500 
.001531 
.0015S3 
. 001650 
.0016^3 

•  .001717 
. 001750 
.001783 
.001850 
.001883 
. 0D1933 
. 001067 
.002017 
.002007 
.002117 
.  002200 
.002383 
.002783 
.003-200 
.003800 
.  004533 
.O0.>583 
.006300 
. 007217 
.  007783 
.008733 
.000383 
.010181 
.012300 
.014000 
.016067 
.0175S0 
.019ft7 
.020917 
.023750 
. 025867 
. 028000 
.030017 
.031533 
.038000 
.042167 
. 047250 
.054000 
.0067 
.0800 
.1133 

Inelu 
0. 

.000117 
.000168 
.  OOOlt.7 
. OOOIKJ 
.000107 
. 000217 
.000183 
.000183 
.000034 
.000050 
.  000033 
.0000t3 
. 000050 
.  (100007 
. 000033 
.000031 
. 000 J33 
. 000033 
.  000007  ■ 
.  00003:1 
.  000050 
.000031 
. 000050 
. 000050 
.000050 

.  oooo>sa 

.  0001N3 
.000100 
.000417 
. 000000 
.0007.33 
.001050 
.000717 
.000917 
.  0005«,6 
.000950 
.000650 
.001100 
.001817 
.001700 
.002067 
. 001483 
.001917 
.001450 
.  002833 
.002117 
.  002133 
.002017 
.003616 
. 003467 
004167 
.  005083 
.  C00750 
.  0127 
.0138 
.0333 

Inclu 

0. 
0. 
0. 
0. 
0. 
0. 

iMh. 
0. 

Initial  load. 

0. 
0. 
0. 



0. 

' 

' 

'     

0. 

'.'.''' 

0. 

........... 

Elastic  limit. 

1 

1 

"*.' 000456"  1   ".006456" 

1 

' 

Tensile  strength. 
Load  at  time  of  rapture. 

> 



:::::: 

\ 

General  aummanj,     * 

Tensile  Rtrrngth  per  squnro  inch  of  original  section nonnds       106.000 

Elasticliniit  per  squaioiacli  of  original  section do     "      57  OM 

Elongation  per  iucli  after  rupture inch"      6  iSffl 

Elongation  per  Inch  under  strain  at  elastic  limit .' Ar.    "      oq2117 

Reduction  in  diameter  at  point  of  ruptaro do 104 

Reduction  in  area  after  raptare,  per  centum  of  original  section. .  .*.*.". *.'.".".".".'.*."  *.*.'.'.".".'.*.". . .  .*."."*         si  5 

JOongationofinch  sections ".09,  ".29*,  ".11, 'MO,  ".17,  "13 


TESTS   OF   IRON   AND   STEEL. 


565 


No.  440. 
Compression  Test. 


Marks  oil  bar,  isr^BuO 
Lengtli,  12". 
Diameter,  1".  129. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Comptes- 

Bion  per 

iuon. 

Snccestire 

oompren- 

sion  por 

inch. 

Permanent 
.et. 

• 

Snoceaoive 

permanent 

set 

Remark*. 

T«»tal. 

Per  Bouare 
incu. 

Pmtnd$. 

1,000 

5.000 
10.  Oi/0 
15.  000 
20.  00 )    1 
25. 000     ' 
'M\  00.) 
35,  000 
40.  00i> 
41.000 
42.  000 
4:i,  (i\i^\ 
44.000 
4.-»,  000 
415. 000 
47.1MW 
48. 000 
4!>,  OOJ 
5(1,  (WO 
51.  OOO 
52, 0 .0 
.••.3,  000 
51,000 
55,000 
5r,.0JK) 
57. 000 
5rt.  01  »0 
T,%  000 
GO.  000 

61.000 
02.000 
03, 000 
63,200 

Pound: 
1.000 
5.000 
10,000 
15. 000 
20, 000 
25. 000 
30.000 

:rsooo 

40.000 
41.000 
42,  000 
43.000 
44.000 
45,  000 
4G.  000 
47,  COO 
4H.  000 
40. 000 
50.0'0 
51. 000 
52.  t>00 
53, « 00 
54,  000 
55. 000 
50,000 
57,000 
J>K,  000 
50, 000 
60,000 

61,000 
62,  OPO 
63,000 
63.200 

Inch. 
0. 

.000150 
.000310 
.000450 
.000630 
.  OOOWO 
.  000970 
.001120 
.001200 
.001320 
.  00i;j70 
.OOliOO 
.001480 
.001470 
. 001510 

•  .ooi5r{o 

.001570 
.OOItlO 
.  OOlGiM) 
.501710 
.  001750 
. OOl^lO 
.001870 
.002030 
.  00J320 
.  002710 
.003350 
.004280 
.006250 

Inch, 
0. 

.000150 
.000160 
.000140 
.000180 
.000170 
.000170 
.000150 
.000170 
.000030 
.000050 
.000030 
.000030 
.000010 
.000040 
.000020 
.000040 
.000040 
.000050 
.000050 
.000040 
.000060 
.000060 
.OOOIGO 
.000200 
.000300 
.000040 
.000030 
.001070 

ItiCh. 

0. 
.000040 
.  000040 
.00.>040 
.000040 
. 000040 

.  oooo:>o 

.000060 
.000060 

Ineh, 
0. 

.000040 
0. 
0. 
0. 
0. 

.000010 

.000010 
0. 

Initial  load. 

Elasticlimit 
Ultimate  strength. 



.000060 

0. 

". 066600' 

V666636" 

.,..,.. 

.000280 

.00.100 

1 

.004000 

.    .003720 
Deflection 
chord  10" 

.10 

.15 

;U 



:;;:;:;:; 

General  summary, 

• 

Elas'ic limit  per  sqnai-e  inch  of  ori};iDal  section  ponnda..       64,009 

Corapression  per  inch  under  stress  ot  olaAtic  limit inch..    O.OOlSTt 

Ultimati)  strcnj^th  ]>er  square  inch  of  ori;;inal  section pounds..       68,200 

Manner  of  failure triple  flexax» 

Bent  90^,  when  the  bar  fractured;  begiuniDg  at  a  small  defect  ".05 
diameter  on  the  tensiou  side,  i'^  at  one  side  of  the  middle  of  the  bend* 
Appearance  granalar,  radiating  from  the  defective  spot. 


566  TESTS  OP  IRON  AND  STEEL. 

No.  446. 

Compression  Test. 

Marks  on  bar,  i^rbi,  b 

Length,  3".51.  , 

Diameter,  ".362. 

Sectional  area,  1.03  square  inches. 

Ultimate  strength,  7,050  poand8=68,450  pounds  per  square  inch. 

Failed  by  triple  flexure. 

Bent  1550  when  fracture  occurred.    Appearance,  fine  granular. 


SEx36  491 


TE8T8    OF    IRON    ANP   STEEL, 

No.  ^U, 
Tenifion  Test, 

»    I'l  EBi 

^1       1  . 

.501. 

Bd,  .25  sqnare  inch. 
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L. 

l«riB©!i. 

Sl»OWifT« 

Feimaoenfc 
sot. 

penoraenl 

ttamaajTr*- 

a 

00 

0(t 

.vOOOwf 
.000238 

.000400 

.000507 

«Q00700 

000887 

!  001007 

votsm 

.001267 
.001283 
,  001317 
.  0013SO 
,0Oi;jJ^3 
,  00140U 
IK»14.^ 
.0ni4H3 
.00151? 
.a0155« 

.001^50 
.001700 
.001750 
.001833 

.0030^ 
OO4063 
;  004007 
.00510? 

.oooa^ 

.011100 

.01SS33 
,014500 

.oieioT 

.010000 

,018033 

.02lftff7 

.024000 

.0^0333 

.020107 

.03ia£;3 

.034007 

.038333t 

.  042107 

.047107 

.05aiO7 

.000833 

.0707 

.0033 

.1150 

0. 

.000007 
,  OQOIOO 

.000107 
.O0UIS8 

.00in67 
.omisoo 
.oootno 

J     .(MWti84 

^    .  ooooio 

.000084 
.000038 
.000033 
'  000017 
.000050 
.OitOOSS 
.1)00084 
.000038 
.OQDOfiO 
.OOOOVO 
.0000^ 
.000050 
.000083 
.000007 
.0O0«33 
.OOO-lfiO 
.OOlt^ 
OOOOOQ 
!  001106 
.001807 
.001067 
.001533 
.001033 
.OU1007 
.001087 

.cKiiaaa 

.001838 

.(mm 

,002:133 

.<mm 

.002000 

.003104 

.003000 

.003^34 

.00,1000 

.000000 

.007000 

. 01S857 

.0100 

.0217 

0. 

Ql 

0. 

0. 

0.                1 

0. 

0. 

0. 

g 

0. 

ElAstto  limit 

Load  at  time  of  taptme. 

m 

00 

00 

00 

00 

on 

00 

00 

00 

00 

im 

00 

Ol 

00 

on 

00 
00 

00 

0. 

00 

oo 

00 

00 
00 
00 

".oooioo" 

"VoJdioo** 

00 

00 

__.._, — ^. 

00 

00 

00 
00 

oo 

00 

. 

00 

00 

00 

* 

00 

00 

00 

' 

00 

on 

......  ..... 

00 

00 

00 

iKi 

100 

00 

............ 

100 

>00 

on 

mo 
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GoAoral  ^ummar^. 


»qi3jipe  Incti  of  ortettia]  aectton . -- -.^.-. ,.....# --^..- .-..*- - ■-- - .ppimdw. . 
-*■'•-  in 'H  wf  originat Bflctiun. ....,......,-.. »-..-...-.------***■'•  do  --. 

<ii[^iUir^ .......,,----.. .......-.---Ixicli.. 
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SO.  88 
104,830 

HvOO 

D.13S8 

.001750 

.114 

a«L4 


TESTS    OF   IRON   AND   STEEL. 

No.  464. 

Tension  TeaU 
Marks  on  bar,  ^^  f  ^*         ^ 
Diameter,  ''.5C4. 
Sectional  area,  .25  square  inch. 
Length,  6''. 


667 


AppUed  load«. 


Totia. 


Per  square 
inch. 


EloBg»tion 


SuocewtTe 


iJ^sjr  ««»-a«?- 


per  inch. 


Permanexit 

aet. 


SacceesiTe 

permanent 

set. 


I 


Poundff. 
250 
1,250 
2,500 
JI.750 
6,000 
6,250 
7.500 
8,760 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12.250 
12,600 
12,750 
13,000 
13.230 
13.500 
13,750 
14.000 
14,250 
14.500 
14,750 
15.000 
15.500 
ie.000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.600 
22.000 
22,500 
23.000 
23,600 
24,000 
24.500 
25,000 
25,500 
26.000 
26,080 
23,500 


PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
51.000 
52.000 
63,000 
64,000 
65.000 
66.000 
57,000 
58^000 
60,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.  COO 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92.000 
94,000 
96.000 
08,000 
100.000 
102.000 
104,000 
104,820 


InA. 


.000233 

.000400 

.000567 

.000700 

.000867 

.001067 

.001233 

.001267 

.001283 

.  001817 

.001850  I 

.0018i>3 

.001400  I 

.001450  i 

.001483  j 

.001517 

.001550  ' 

.001600  ! 

.001650  I 

.001700 

.001750 

.001838 

.002800 

.003633 

.004083 

.004667 

.006467 

.006633 

.008000 

.009667 

.011200 

.012833 

.014500 

.  016167 

.018000 

.019638 

.021867 

.024000 


.029167 


.034667 


.042167 

.047167 

.053167 

.060833 

.0767 

.0033 

.1160 


Ineh. 
0. 

.000067 
.000166 
.000167 
.000167 
.000138 
.000167 
.000200 
.000166 
.000034 
.000016 
.000034 
.000033 
.000033 
.000017 
.000060 
.000038 
.000034 
.000038 
.000050 

.oooa'w 

.000030 
.U00050 
.000088 
.000967 


.000460 
.000584 
.000800 
.001166 
.  001867 
.001667 
.001633 
.001633 
.001067 
.001667 
.001833 
.001838 
.002034 
.002188 


.002834 
.002666 
.002834 
.003666 


.003000 

.006000 

.007666 

.015857 

.0166 

.0217 


Inch, 


Inch, 


Initial  UMd. 


.000100 


.000100 


ElMtio  limit 


Tntimftte  strensth. 
Load  at  time  or  mptnre. 


Specific  graTity  . 


General  summary. 


ardness 


TenRilo  fttrength  per  square  inch  of  orijzinal  section ponnds 

Elasticlimit  per  square  inch  of  originnl  section ^ do.. 

EloDsration  per  inch  after  rupture ipch 

EloD^ation  per  inch  under  strain  at  elastic  limit .' do.. 

Reduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  centum  of  original  section -^ 

Position  of  rupture .- ....'.«)  from  neck 

Character  of  broken  surface , fine  i^iular  with  dull  center 

Elongation  of  inch  sections (".28  ftuctnred section). ".14, ".  12, ".  10, 'MO,  ".09 


7.8581 

20.86 

104,820 

64.U00 

0.1388 

.001750 

.114 

36.4 
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TESTS   OF   IRON   AND   STEEL. 

No.  465. 

Tension  Test 


12RBs 


Marks  on  bar,      2 
Diameter,  '^564. 
Sectional  area,  .25  sqnare  inch. 
Length,  6". 


Puundi. 

1.250 
i.»,  500 
3,750 
6.000 
0.250 
7.500 
8.750 
10,  000 
10, 250 
10.500 
10,750 
11,000 
11.250 
11,500 
11,750 
12.000 
12, 250 
12,500 
12,750 
ly.  000 
13.  250 
li.SOO 
13,750 
14,000 
14,250 
14.54H) 
14, 750 
15.000 
15,500 
10,  000 
16,500 
17,000 
17.500 
18, 000 
18.500 
19,000 
10,500 
20, 000 
20,500 
21.000 
21, 500 
22.000 
22,600 
23. 000 
23.500 
24,000 
24, 500 
25,000 
25,500 
26,000 
24,000 


Elonj^atioii 

Per  square  I  P*'^  ^°«^- 
iocb.       I 


SncccsMve  p  t 

elon^rattou  *«*'«""'^"*' 
per  inch,   i        *''" 


Poundi.  i 
1,000  I 
5,000 
10.000 
15,000 
20,000 
25,000 
30, 000 
35,000 
40. 000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
61,000 
62,000 
63,000 
64.000 
55.000 
56,000 
57,000 
68,000 
69,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88,000 
90,000 
92,000 
94,000 
96,000 
08,000 
100.000 
102,000 
104,000 


Ivch. 


i- 


I      Inch.      I      ItieJi. 


. 000100 
.000167 
.  000106 
.  000150 
.000167 
.  000167 
.000166 
.000184 
.000016 
.C00017 
.000033 
.000050 
.000034 
.000033 
.000033 
.000050 
.000034 
.000050 
.  000033 
.000033 
.000034 
.000083 
.000283 
.000750 
.0<U100 
.000817 
.000583 
.000684 
.  001000 
.001488 
.001500 
.001500 
.001500 
.001667 
.002000 
.001033 
.001867 
.001750 
.  002216 
.002200 
.0026(r7 


.002834 

.003000 

.008666 

.004500 

.005500 

.000867 

.0116 

.0317 


.000017 


.000367 


.008800 


SocceMiTO 

permaneiit 

set. 


Inch. 


.000017 


.O0C36O 


.008433 


Reii  ftrks. 


Initial  load. 


Elastio  limit. 


nitimato  fltTenf!:th. 
Load  at  time  of  rapture. 


General  eummary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  104,000 

Elastic  limit  per  sonare  inch  of  origins  section do —    53,000 

Elongation  per  incTi  aftfT  rupture inch..    0.1267 

Elooixation  per  inch  under  strain  at  elastic  limit do 001717 

Reduction  in  diameter  at  point  of  rapture do 114 

Seduction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture : .' :.  ".80  ftom  neck 

Character  of  broken  surface flne  granular,  with  dull  center 

Elongation  of  inch  secUons (".25  fractured  section),  ".13.  Ml, 'MO,  ".09,  ".<J€ 


TESTS   OP   IRON   AND   STEEL. 
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No.  466. 

Tension  Test 
Marks  ou  bar,  "?®* 
Diameter,  ''.564. 

Sectional  area,  .25  sqaare  inches. 
Length,  6". 


Applied  loaiU. 


xuuu.  incti.  I 


I 


Towul». 
250 
1.250 
2.500 
8,7:iO 
5.000 
fl,2J0 
7,500 
8,750 
10.000 
10, 250 
10.500 
10, 750 

li.ono 
11, 2:i« 

11,500 
11.750 
12, 0(K) 
12,  -JSi) 
12.  500 
12, 75» 
13.000 
13, 2  H) 
13. 500 
13,750 

14.  COO 
14. 2.0 
14, 50(» 
14. 750 

15.  000 
15, 50O 
10.000 

16.  500 
17,000 

17.  500 
18, 000 

18.  500 
19.000 

lo.roo 

20,000 
20,  .-.00 
21,000 
21,500 
22.000 
2i,  500 
2:j,000 
23, 500 
24.000 

24.  r^ 
5;5.  GOO 

25.  .'•.00 
20. 000 
20,  TiOO 
20.090 
24,800 


Povndi. 

1.0  0 
5,000 
10.000 
15,  TOO 
20, 000 
2"..  000 
30.000 

y.\  000 

40.000 
41.000 
42. 000 
4:1,  001) 
41.000 
45, 000 
4<\,  OO'i 
47.000 
48,  GO.) 
4'.K  01 0 
5 ).  000 
51,000 
5.',  COO 
5 1.  otu 
5»,0  0 
-1.".  O'JU 
M.  00 » 

2:.  00  J 

5.^  000 
5f».  000 
G).  000 
6-\  000 
W.OOO 
(5!.  OfK) 
08,  000 
70,000 
72. 000 
74,000 
70.000 
7S,000 
Sd,  000 
8  A  000 
>i4,000 
86,000 
88,000 
liO.OOO 
02,000 
91.000 

oaooo 

08,000 
100,000 
102,000 
104,000 
106,000 
106,700 


Inch. 
0. 
.000093 
.  O0OJ33 
.  (iOvHOO 

.  ooy-07 

.(■03717 
.00t)iHK) 
.001007 
.  00rj33 
.001250 

.  oarj(?3 

.001317 

.  001333 

.001383 

.00 '433 

.001483 

.(K)I.''>00 

.  0015.33 

.  001583 

.  001C50 

.001G83 

.  O01733 

.  001 8U0 

.002117 

.002883 

.003317 

.003883 

.  004417 

.  005U7 

.  0061C7 

.  007500 

.008838 

.010500 

.011633 

.  013500 

.015500 

.017167 

.018700 

. 020167 

.022167 

.024000 

.0'26500 

.020167 

.  031333 

.034333 

.  037500 

.041167 

.046167 

. 051500 

.0600 

.0733 

.  0033 

.  1217 


Inoh. 
0. 

.000083 
.000150 
.000107 
.  000107 
.000150 
.000183 
.  00011)7 

.oooino 

.  00(017 

.  000033 

.  (H)0034 

.000016 

.000050 

.  000050 

.000050 

.000017  I 

.000033  > 

.000050 

.000067 

.000033 

.000050 

.000067 

.000317 

.  000766 

.000434 

.000566 

.  000534 

.000700 

. 001050 

.001333 

.001333 

.001067 

.  001333 

.001667 

.00  .'000 

.001667 

.001607 

.001467 

. 002000 

.001633 

.  002500 

.  002C67 

.002106 

.003000 

.  003167 

.003  07 

.005000 

.005338 

.0085 

.0133 

.0200 

.0284 


IneK, 
0. 
0. 
0. 
0. 


.000317 


.002917 


Succeesive 

permRnent 

•et. 


Remarlu. 


Inch, 


.000317 


.002600 


laitialload. 


Elastic  limlY. 


Ultimato  strength. 
Load  at  time  of  mptnre. 


General  Summarjf. 

Tensilo  strength  per  sqaare  inch  of  oris^inal  section pounds..      106, 760 

Elasticliuiit  per  souare  inch  of  original  section .do...       ^'^J^ 

Bl6ngatfon  per  incii  after  rapture i inch..       0. 1400 

Elongation  per  inch  under  strain  at  elastic  limit *. do OOltOO 

Re«luctlon  In  diameter  at  point  of  rapture do....  .104 

Bednction  in  area  after  rupture,  per  centnm  of  original  section 33. 6 

Poeltion  of  rupture  1".  50  from  neck 

Character  of  broken  surface flnepranulnr,  with  dull  center 

BloDgationofinohsMStions ".  12,  ".  28.  ".  12,  ".  11,  ".  1 1,  ".  1 . 
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TESTS   OF    IRON   AND    STEEL. 

ISfo.   467. 

Tension  Teat 


12BBs 


Marks  on  bar,      4 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Length  6". 


Applied  loads. 

Elonfsation 
perlnoh. 

SncceMlve 
elooffation 
perlnoh. 

Pennanent 
Bet. 

Sncoeseire 

permanent 

set. 

Total. 

Ferfiqaare 
inch. 

Remarks. 

Poundt. 
250 
1.250 
2,500 
8,750 
5,000 
6,250 
7,500 
8,760 
10,000 
10,260 
10,600 
10,750 
11,000 
11,250 
'     11,500 
11,750 
12,000 
12,250 
12, 600 
12,760 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
l.\000 
15,500 
10,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19. 500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,820 
24,200 

PoundM, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58, 00  J 
50.000 
60,000 
02,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 

82.000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,000 
08,000 
100,000 
102,000 
104.000 
105,280 

Inch, 
0. 

.000083 
.000250 
.000400 
.000567 
.  000717 
.  000900 
.001067 
.001233 
.001267 
.001300 
.001338 
.001367 
.001400 
.0014*1 
.001467 
.001500 
.001633 
.001600 
.001638 
.001667 
.001783 
.001083 
.002433 
.  002933 
.003383 
.004033 
.004500 
.005250 
.006333 
.  007833 
.  009333 
.011000 
.  013000 
.014333 
,015667 
.017500 
.010338 
.021167 
.023333 
.025667 
.028167 
.030067 
.032000 
.  037000 
.041000 
.045000 
.050838 
.  037833 
.069167 
.0867 
.1267 

Inch. 
0. 

.000083 
.000167 
.000150 
.000167 
.000150 
.000183 
.000167 
.000166 
.000034 
.000033 
.000033 
.000084 
.000033 
.000088 
.000034 
.000033 
.000033 
.00G067 
.000033 
.000034 
.000116 
.000100 
.000450 
.000500 
.000400 
.000700 
.000467 
.000750 
.001083 
.001500 
.001500 
.001667 
.002000 
.001333 
.001334 
.001833 
.001833 
.001834 
.002166 
.002334 
.002500 
.002500 
. 001333 
.005000 
.004000 
.004000 
.005833 
.006500 
.011834 
.017533 
.0400 

Inch. 
0. 
0. 

Ireh. 
0. 

Initial  load, 
mastic  Umit 

0. 
0. 
0. 
0. 
0. 
0. 
0. 



0. 

0. 

.000600 

.000600 

.008060 

.002450 

.  .  .             1        - 

I 

1 

Ultimate  strength. 
Load  at  time  of  mptnre. 

General  summarjf. 

Tensile  strength  per  square  inch  of  original  seotion pounds..  105.Sc>0 

Ehistio  limit  per  square  inch  of  original  section do 52.Q0O 

Elongation  per  inch  after  rupture inch..    0.1433 

Elongation  Iter  inch  under  strain  at  elastic  limit do 001G67 

Reduction  in  diameter  at  point  of  rupture do 114 

Reduction  in  area  after  rupture,  per  centum  of  original  section .do 86.4 

Position  of  rupture 1".60  lh>m  neck 

Character  of  broken  surface fine  granular,  with  dull  center 

Elongation  of  inch  sections ".  1 1  (".  30  fractured  section),  ".  14, ".  11,  ".  10,  ".  10 
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No.  550. 


Marks  on  bar,  ^^Y'^ 
Diameter,  ^^564. 
Sectional  area,  .'25  sqnare  inch. 
Length,  W*. 


Applied  loads. 

Elonffatlon 
per  iuch. 

Sacceuiye 
elonjratioD 
per  incb. 

Permanent 
set 

Successive 

permanent 

sot. 

Bemarks. 

Total. 

Per  sqnare 
iuoh. 

Pound*. 

2.-0 

l,2.-.0 

2.  £00 

3, 7;  0 

5,000 

6.250 

7.  f.00 

K.  7r.o 

10.000 

10, 2.M) 

10.54M) 

10,750 

11,000 

11,2.W 

n.Jioo 
11. 7:^) 

12,000 
12, 2:0 
12,.'i00 
12.750 
13,000 
13, 250 
13.500 
I3.7r»0 
14,000 
U.20 
14.500 
14, 7r.o 
15,000 
15  500 
1(^000 

Pound: 
1,000 
5.000 
10,000 
15,000 
20.000 
25.  000 
30,000 
35,000 
40.000 
41,000 
42.000 
48,000 
44,000 
4:.,  000 
46,000 
47,000 
48,000 
40.000 
60,000 
51.000 
52,000 
53.000 
54.000 
55,000 
5<'>.  000 
57.000 

.•iy.  000 

50,000 
60.000 
62.000 
61,000 
(56.000 
n8. 000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98,000 
100,000 
100,160 

Inch. 
0. 

.000117 
.000367 
.  OOO.ViS 
.000700 
.000017 
.001100 
.00128^1 
.00148:» 
.001517 
.001567 
.001600 
.001633 
.001683 
.  00173  < 
.001767 
.  001817 
.001850 
.00188:1 
.  OOIOM) 
.OOJOoO 
.002233 
.00>667 
.003200 
.003883 
.004367 
.OO0O33 
.003917' 
.006017 
.008183 
.000833 
.011517 
.013200 
.014933 
.016717 
.018917 
.  020833 
.  023167 
.025500 
.028083 
.030700 
.038833 
.036950 
.  041250 
.045883 
.054333 
.0600 
.0717 
.0883 
.1117 

Inch. 
0. 

.000117 
.000350 
.000166 
.000107 
.000217 
.000183 
.000183 
.  000.'00 
.000034 
.000050 
.000033 
.000033 
.000050 
.000050 
.000034 
.OOOOJO 
.000033 
.000033 
.000067 
.000100 
.000183 
.000434 
.000533 
.000683 
.0004M 
.000066 
.000884 
.001000 
.001266 
.001650 
.001684 
.001683 
.001783 
.001784 
.002200 
.001916 
.002334 
.002333 
.002583 
.002617 
.003133 
.003117 
.004300 
.004633 
.008450 
.005667 
.0117 
.0166 
.0234 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JncK, 
0. 

Initial  load. 
Elastic  limit 

T^sile  strength. 
Load  at  time  of  roptorc. 

w... 

0. 

0. 

"Vooowi" 

■.'600933' 

.004150 

.003217 

I^.^HJO 

17,000 
17.500 
18,000 
18.500 
10,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22..'i00 
-  23,000 
23,500 
24,000 
24.500 
25,000 
25,010 
22,000 

General  iummary. 

Tensile  strength  per  sqanre  inch  of  oriffinal  section pounds..    100  160 

Elastic  limit  per  square  inch  of  origins!  section do 61*000 

Elongation  per  inch  after  rupture inch..      0. 1383 

Elongation  per  inch  under  strain  at  elastic  Umit '.'...'...'..'..do  ...    .001050 

Reduction  in  diameter  at  point  of  rupture do....         .124 

Redaction  in  area  after  mpr  ure,  per  centum  of  original  section *  89  2 

Position  of  rupture....^..  *  1" "from  m'i'ddle  of  stem 

Character  of  broken  surface granular,  dull  center 

Elongation  of  inch  sections »M2,  ",21,  ".26*,  ".10,  ".08,  ".06 
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TESTS   OF   IRON   AND   STEEL. 
No.  651. 


Mark8,^2KB:cO 

Diameter,  ''.504. 

Sectional  area,  .25  sqaare  inch. 

Length,  6". 


Applied  loads. 

Eloosation 

•rt  I  oer  mob. 

Per  square     "^^ 


inch. 


perlnch.  ^^ 


Saccensivo  J 

l)ern]anent , 

set. 


Bemarks. 


PountU. 

2-0 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

«.  750 

10,000 

10.250 

10,500 

10. 750 

11.000 

i»,2;o 

11.500 

ii,7:.o 

12,  000 
12. 250 

1 2.  500 
12, 750 
1:1.000 

i:j.  'jr^ 
i:i.  r.00 

13.  750 
14.000 

14.  :'50 
14.500 
14.750 
15.000 

15.  .'VOO 
16.000 
Hi,  .500 
17.000 

17.  .'iOO 
18.000 

18,  500 
10,000 
10,  .00 
20.  000 
20.  .roO 
21,000 
21.500 
22,  000 
22. 500 
2:J.  000 
•SA.  500 

24.  OuO 
24. 500 

25.  000 
2.\  500 
26,000 
2H.  2H0 

2:t,  LOO 


Poitndt. 
1.000 
6,000 
10.000 
15,000 
20,000 
25. 000 
30,000 
35,  000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
40,000 
.50,  000 
51,000 
52.000 
53,000 
54,000 
S-^OOO 
50,000 
57,000 
5»,000 
59, 000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80, 000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102.000 

104,  000 

105.  IJO 


Inch, 
0. 

.000067 
.000300 
.  000483 
.000683 
.000850 
.001083 
.001283 
.001450 
.  001467 
.  001500 
.001533 
.001567 
.  001617 
.001683 
.001717 
.  001783 
.  001800 
.001850 
.001883 
.  001033 
.001967 
.002050 
.002200 
.002667 
.003017 
.003633 


.004G67 
.  006138 
. 007417 
.000033 
.  010783 
.012217 
.013907 
.01.^600 
.0173.13 
.  019J50 
.  020867 
.0.»:jll7 
.  025083 
.028107 
.  0;|u^67 
.0;mi7 
.  «'370.-«3 
.04lir,7 
.  045000 
.OolOAJ 
. 060000 
.0700 
.08^3 
.1150 


Inch, 
0. 

.000067 
.000233 
.000183 
.000200 
.000167 
.  000233 
.000200 
.000167 
.  000017 
.0000(3 
.000033 
.000034 
.000030 
.  OOOOOO 
.  00OO:i4 
.000066 
.000017 
. 000050 
.000033 
.000050 
.000034 
.000083 
.  000150 
.0004f7 
.000350 
.000616 
.000350 
.000684 
.001466 
.  001284 
. 001616 
.001750 
.001434 
.  001750 
.001683 
.001733 
.001917 
.001617 
.002250 
.002566 
. 002484 
. 002700 
.003050 
.  0»»3166 
.  004084 
.003833 
.000083 
.  008917 
.0100 
.0183 
.0267 


Inch.      ^      Inch. 

0. 

0. 

0. 

0. 

0. 

-.000017       -.000017 
-.000017         0. 
-.000017     I    0. 
-.000033    I  -.000016 


Initial  load. 


-.0^0033        0. 


.  000033        0. 


.000067  .000100 


.  002033 


.001966 


ElasUo  limit 


Tensile  strength. 
Load  at  time  ot  mptnrc. 


GeniTal  summary. 

Tensile  strfn^^th  per  sqnnre  inch  of  ori j;iual  .tection poands. .    105, 120 

ElsHtic  limit  pvr  nouare  inch  of  original  section do 53,000 

Elon^Eution  ]>er  inch  afUn- lupture         inch..      0.1517 

Elouuntion  per  inch  under  Htniin  at  ilaMio limit .■ do  ...    .001967 

Keduction  indiameturatp(>iutut'rui>tiiro do...  .104 

Kednctiou  in  nre.i  afiur  nipturo,  per  cuuctim  of  original  sectioa  83.5 

Position  of  roptare ".8  tn*m  middle  of  stem 

Charn<'r«r  of  broken  surface « fine  jirannlar,  dnll  center 

Elongation  of  inch  section MO,  ".14,  ".28%  ".13,  ".14.  ",12 


TESTS   OF   lEON   AND   STEEL. 
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No.  438. 

Compression  Teat 

Markaon  bar/^V^ 
Length,  ll'^958. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


Applied  loads. 


Total. 


'  Per  MOAre 
incn. 


Pounds. 
1.000 
5.000 
10.U00 
15^000 
20.000 
25. 000 
30, 000 
31. 000 
32, 000 
33,000 
34.000 
3>.000 
B^\  000 
37. 000 
38.  OUO 
31),  000 
40, 000 
41,000 
42,  000 
4:{,  000 

4».oao 

4.~>,  000 
40.000 
47,000 
4-*,  000 
40, 000 
.'>i»,  000 
51.000 
52,000 
M,  000 
51,000 
5.\  000 
5(i.  000 
•W.OOO 
S'^.OOO 
->0, 000 
60.000 


GI.OOO 
62, 000 
63.000 
64,000 
6.\  000 
65,460 


Poun49' 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
31,000 
32,000 
83,000 
84,000 
85,000 
30,000 
87,000 
88,000 
39,000 
40.000 
41.000 
42,000 
43,010 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
65,000 
66.000 
57,000 
58,000 
50,000 
60.000 


61.000 
02,000 
63,000 
64,000 
65.000 
65,460 


Compres- 

sion 
per  inch. 


Inch. 
0. 

.000120 
.000240 
.000410 
.000580 
.000740 
.000800 
.000030 
.000980 
.001010 
.  001030 
.001070 
.001100 
.  001130 
.001160 
.001190 
. 001220 
.  001270 
. 001300 
.  001330 
.001360 
.001390 
.  001440 
.001470 
.001530 
.001500 
.  001580 
.001620 
.001650 
.001680 
.  001720 
.  001820 
.  002620 
.  003020 
.003150 
.004050 
.004360 


.0050 
.0053 
.0060 
.0080 
.0090 
.0100 


Sncccssive  I 
compres'   'Permanent 

sion       I       aet 
per  inch. 


Ine\. 
0. 

.000120 
. 0OU12U 
.000170 
.00U17U 
.OOUlOO 
. 000150 
.00U04U 
.000030 
.  OOOOoO 
. 000020 
.OOUOIO 
.  0000:.0 
.0DUU3O 

.  ooo('::o 
.  oooo;:o 
.ooo<>:io 
.  OuOO jo 
.OOUOO 
.000030 
.000030 
.  OOOOliU 

.  oooo:>o 

.00001:0 
. OOOOGO 
.  0000.10 
. 000020 
.000040 
. 000030 
.000030 
. 000040 
.000100 
.  001)800 
.OOOIUO 
.000330 
. 000300 
. 000510 


.000440 

.0005 

.0005 

.0020 

.0010 

.0010 


Soccessiro 
permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Lush. 


.000090 


.002G30 


Bemarks. 


Initial 


.000000 


Elastic  limit 


.Ov)2.j10  I 
Deflection  i 
chord  lU".  ' 

.08  I 

.10 

.13 

.10 

.22  I 

!2d 


nUimatti  strength. 


General  eummary, 

ELiHtio  limit  per  sqoareinoh  of  orii^inal  section ponndH..      .Vl.OOO 

Conipression  per  inch  under  stress  at  clastic  limit..., inch..  0.001720 

Ultlmato  strength  per  sqnare  inch  of  original  section pounds..      05.400 

Manner  of  failnre triple  flexnie 

Bent  1W>  when  fractare  occarred.    Appearance,  granular,  radiating 
from  a  small  dnll  spot  in  circumference  at  outside  of  bend. 
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Marks  on  bar,  ^^^^ 
Length,  11''.980. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 


TESTS   OF    mON   AND   STEEL. 

No.  439. 

CompresHon  Test. 


AppliedloMlfl. 

Comprea- 

vlon  per 

inch. 

SnooeaalTe 
compres- 
sion per 
inch. 

Permanent 
set 

Saocesslve 

permanent 

sot. 

Remarks. 

Total. 

Per  square 
inch. 

Ptmnda. 
1,000 
5,000 
10,000 
l.'i.OOO 
20,000 
25,000 
80.000 
81,000 
82,000 
33,000 
84,000 
33,000 
36,000 
87,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
60^000 
67,000 
58.000 
60.000 
60,000 

61,000 
62.000 
63,000 
63,850 

Pounds. 
J, 000 
5,000 
10,000 
15.000 
1*0,000 
•A  000 
30,000 
31.000 
32.000 
3:1,000 
31.000 
3.-1. 000 
36,000 
37,0J0 
38.000 
39,000 
40,000 
41,000 
42,000 
4:t,Q00 
44,000 
45.000 
40,000 
47. 000 
48.000 
49,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55.000 
56.000 
57.000 
58.000 
59.000 
60,000 

61,000 
62,000 
63,000 
63,350 

Inek. 
0. 

.0C0090 
.000240 
.000390 
000570 
00«l720 
.  O0^r870 
.00^930 
.OOOJGO 
.00G090 
.  *)010.'0 
.001060 
.001090 
.001120 
.001100 
.  001190 
. 001220 
.001200 
.001290 
.001320 
.001360 
.001400 
.001430 
.001470 
.001510 
.001640 
.001570 
.001600 
.001640 
.001080 

.  ooirjo 

.001830 
.003380 
.002750 
.003380 
.004090 
.004700 

.0060 
.0080 
.0090 
.0100 

1^ 

0. 

.000090 
.000150 
.000150 
.000180 
.000150 
.000150 
.OOOOCO 
.000030 
.000030 

incA. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
Oi 

Initialload. 

Elastic  limit. 
TTltimatestrongtli. 

.000030 

.000040 
.000030 
.000040 
.000040 
.000030 
.000030 
.OOOMO 
.000030 
.000030 
.000040 
.000040 
.000030 
.000040 
.000040 
.000080 
.  000080 
.000030 
.000040 
.000040 
.000040 
.000110 
.000550 
.000870 
.000630 
.000710 
.000610 

.0018 
.0020 
.0010 
.0010 

0. 

0. 



AAAAKA 



.000050 

.000180 

.000080 



.002780 

.002650 
Deflection 
cord  10" 

.12 

.14 

.18 

.21 

Gtmeral  9ummary. 

Elastic  limit,  per  sqnare  inch  of  orijilnal  section pounds!.       M.OOO 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001720 

Ultimate atreogth,  per  square  inch  of  original  section ponnds..       63,330 

Kanneroffiftilnre ^..triple  flcmin 

Bent  IBQo  and  ends  cloaed  down  without  ftacture. 


TESTS   OP   IRON  AND   STEEL.  675 

No.  444. 
Coinpre88ion  TesU 

Marks  on  bar,  ^^  kb^ce 
LeDgtb,  4'Ml. 
Diameter,  '^423. 
Sectioual  area,  .141  square  inch. 

Ultimate  strength,  0,860  poands=60,930  poands  per  square  inch. 
Failed  by  triple  flexure. 

Bent  108^,  then  fractured.    Small  dull  spot  on  the  tension  side  of  the 
bend ;  balance  fine  granular  appearance. 

No.  445. 
Compression  Test. 

Marks  on  bar,^2KBxB 
Length,  4'M6. 
Diameter,  ''.425. 
Sectional  area,  .142  square  inch. 

Ultimate  strength,  9,410  pounds=:66,270  pounds  per  square  inch. 
Failed  by  triple  flexure. 

Bent  1150,  then  fractured.    Dull,  smoky  spot  at  circumference  on  the 
tension  side  of  bend;  otherwise  granular. 
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TESTS   OF   IRON   AND    STEEL. 


Marks,  "«if«^ 


^0.  3G9. 


Diameter,  ^^564• 

Sectional  area,  .25  square  iuch. 

Length,  6''. 


Pounds. 
250 
1.260 
2,500 
:j,750 
5,000 
0.250 
7,600 
8.750 
10.000 
10, 250 
10,500 
10.750 
11.000 
11,250 
11.500 
11.750 
1.',  000 

12,  •J50 
12,500 
12, 730 
13.000 
13,250 

13,  500 
i:<,750 
14, 000 
14,250 
14,500 
14, 750 
15,  000 
15,500 
10.  000 
1U,5U0 
17, 000 
17,5C0 
18, 000 
18,500 
10,000 
10.500 
20.000 
20, 500 
21. 000 
21,500 
22,  OUO 
22, 50O 
23,000 
23. 500 
24, 000 

■  24,  500 
25,100 
25,  070 
22, 100 


Pounds. 
1,000 
5.000 
10,000 
15, 000 
20,000 
25,000 
30,000 
35, 000 
40,000 

■  41,000 
42, 000 
43,000 
44, 000 

45,  oeo 

46, 000 
47,000 
4>»,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
50,000 
57,000 
58,000 
59, 000 
60,000 
62, 000 
64,000 
60,000 
68,000 
70.000 
72, 000 
74, 000 
76, 000 
78. 000 
80, 000 
82, 000 
84.000 
80,000 
8S,  0()0 
90,000 
92,  000 
04,000 
06,000 
08,000 
100,000' 
100, 280 


^,!??5?!.}!*"    cloupition 
por  inch. 


Inch. 
0. 

.000100 
.000283 
.000417 
.UOOOOO 
.000733 
.  000033 
.001100 
.001267 
.001283 
.001300 
.  001333 
.001383 
.001417 
.  001450 
.001483 
.001533 
.001567 
.  001033 
.  UOIGKI 
.  001750 
.  003051) 
.  0<'3S3 1 
.  (J04500 
.  O0.')::00 
.  005€8;i 
.000367 
.007000 
.  007800 
.  0U9467 
.011167 
. 012007 
.  014533 
.  01G133 
.018017 
. 020300 
.  022533 
. 024550 
. 020K33 
. 0^9583 
. 032450 
.  035800 
.  039107 
.013833 
.048333 
.  054167 
.  064000 
.0767 
.0983 
.1300 


Jl*    pemiMitent ! 


Xtcniarks. 


Inch. 
0. 

.000100 
.000183 
.000134 
.000183 
.000133 
.000200 
.000167 
.  000167 
.  OOOOlfi 
.000017 
.  000033 
. 000050 
.000034 
.  000033 
.  000033 
.  (!0'.H)50 
.  000034 
.(00006 
.  000050 
.00"067 
.0<»|:{00 
.  00.. 78: 5 
. 000C07 
.00<'ROO 
.000383 
.  00004 
.  000033 
.  OOOi-OO 
.0010  7 
.001 70U 
. 001500 
. OU1800 
.001000 
. Oulf 84 
.  00228:1 
. 00223 1 
.002017 
.  002:83 
.  002750 
.  0028fi7 
.  0u:);j50 
.  00.1307 
.  004066 
.  004."»0O 
.  0058:{4 
.0008i3 
.0127 
.0216 
.0317 


Inch. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


luitial  load. 


*l 


Elastic  limit. 


. 002407 


.  002407 


. 0J5533 


.003066 


ToDsilo  Btrenjith. 
Load  at  time  of  rapture. 


General  summary. 

Tensile  8tr*^ngth  per  sqaare  inch  of  oricinal  section # poanda..  100.280 

EliLstic  limit  per  square  inch  of  originalsectioa do    .      53, 000 

Elouf^atiou  per  incD after  rupture inch.-    0.  lOrK) 

Elou'iation  per  iuch  under  strain  at  elasticlimit do  ...  .001750 

Bcductiou  in  diamct«r  at  point  of  rupture do. ...  124 

Ked II ct iou  in  area  n f ter  rupture,  per  centum  of  ori|;inal  section 39. 2 

Position  of  rupture ".6  from  middle  of  stem 

Cliaracter  of  broken  surface.... 40  per  cent,  fine,  i^rannlar,  crescent-shaped ;  60  per  cent,  dull,  smoky 
Elongation  of  inch  sections ^09.  ".12.  ".10,  ".34*,  ".17,  ".11 
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Marks,  "»iJ«^ 

Diameter,  *'.SM. 

Sectional  area,  .25  sqaare  inch. 

Length,  6'^  . 


No.  570. 


An»UedlMuk. 


TottL 


PerMiuue 


rMQAl 

inon. 


Elongfttion 
per  mob. 


SacoeMlTe 
elongation 
per  inch. 


POTmaaent 


Fnmdi, 
250 
1,250 
2,500 
8,750 
&.000 
0,250 
7.500 
8,750 
10,000 
10^250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
18,250 
18,500 
18,750 
14,000 
14,260 
14,500 
14,750 
15,000 
15,500 
16,000 
10.500 
17,000 
17,500 
18,000 
18.500 
19,000 
10,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,500 
25^000 
2S.500 
20,000 
20,100 
23,800 


1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
60,000 
61,000 
52,000 
63,000 
54.000 
65.000 
66.000 
67,000 
68,000 
60,000 
60,000 
02,000 
64,000 
66.000 
68,000 
70.000 
72.000 
74,000 
76.000 
78.000 
80,000 
81.000 
84,000 
86,000 
88,000 
00,000 
03,000 
04.000 
06,000 
08.000 
100,000 
103,000 
104,000 
104,760 


JiMft. 

Ol 
.000100 


.000883 
.000550 
.000700 
.000867 
.001038 
.001200 
.001238 
.001267 
.001300 
.001317 

.ooiser 

.001400 
.001488 
.001467 
.001517 
.001550 
.001583 
.001617 
.001050 
.001717 
.001867 
.002617 
.003850 
.004117 
.004783 
.005517 


.007867 


.011167 
.012588 
.014367 
.016000 
.  017617 
.010333 
.021388 
.023500 
.020000 
.0i»lG7 
.030867 
.  033833 
.036917 
.040607 
.045200 
.030700 
.057267 


.1083 


0. 

.000100 
.000188 
.000160 
.000167 
.000150 
.000167 
.000106 
.000167 
.000038 
.000034 
.000038 
.000017 
.000050 
.000033 


.000034 
.000050 
.000038 


.000034 

.000033 

.000067 

.000150 

.000750 

.000783 

.000700 

.000666 

.000734 

.001066 

.001284 

.001766 

.001534 

.001416 

.001784 

.001633 

.001617 

.001716 

.002050 

. 002117 

.  002500 

.002167 

.002700 

.002966 

.003084 

.001760 

.004533 

.005500 

.006567 

.011038 

.0150 

.0250 


0. 

0. 

-^000017 
—.000038 

—.000038 
—.000033 
—.000033 
—.000033 
—.000038 


JiMft. 


Inltiilloiia. 


—.000017 
-.000016 

a 

0. 
0. 
0. 
Ol 


-n.  000038 


.000067 


.000100 


BUstloUnitt. 


.003217 


.003150 


Tensile  strength. 
Load  at  time  of  mptore. 


General  summary, 

Tensfle  strength  per  square  loch  of  original  section pounds..  104,760 

XLwtio  limit  per  square  inch  of  original  seotion do....    64,000 

Elongation  per  inon  after  rupture inch..    0.1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001717 

Bednction  in  diameter  at  point  of  rupture do...       .114 

Beduction  In  area  after  rupture,  per  centum  of  original  section 86^4 

PMition  of  rupture l"fh>mneok 

Chaiaoter  of  broken  surface fine,  granular ;  dull  center 

Elongation  of  inch  sections ".24,  ".17,  ".12, 'Ml,  ".09,  ".09 

S.  Ex.  36 37 
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TESTS   OF  IRON  AND   STEEL. 


No.  671. 

Marks,  ^^^^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Length,  6". 


Applied  loads. 

Elonfraiion 
per  inch. 

SocoeaalTe 

elongation. 

per  inch. 

Permanent 
set. 

Sucoeaaive 

permanent 

set. 

Remarks. 

Total 

Per  sqoare 
inch. 

Pounds. 
250 
1,250 
2,500 
8,750 
5^000 
5250 
7.600 
8,750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.600 
11,760 
12,000 
12,250 
12,600 
12,750 
18,000 
18,250 
18,600 
14.750 
14,000 
14,250 
14.500 
14,750 
16,000 
15,600 
16,000 
16,500 
17.000 
17.600 
18,000 
18,600 
19^000 
19,600 
20,000 
20,600 
21.000 
21,600 
22.000 
22,600 
23,000 
23.600 
24.000 
24,200 
21,200 

Potmda. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
66,000 
57.000 
68,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
04,000 
96,000 
06,800 

Ineh. 
0. 

.000100 
.000233 
.000417 
.000583 
.000733 
.000900 
.001067 
.001233 
.001267 
.001300 
.001838 
.001367 
.001400 
.001450 
.001483 
.001550 
.001683 
.002550 
.003217 
.003838 
.004367 
.005200 
.005850 
.006683 
.007367 
.008183 
.008800 
.009967 
.011400 
.012917 
.014600 
.016833 
.018067 
.020767 
.623033 
.025417 
.027167 
.031083 
.034333 
.037883 
.041867 
.046667 
.052833 
.0600 
.0750 
.0033 
.1233 

Inch. 
0. 

.000100 
.000133 
.000184 
.000166 
.000150 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000050 
.000033 
'    .000067 
.000133 
.000867 
.000667 
.000616 
.000534 
.000833 
.000650 
.000983 
.000734 
.000816 
.000617 
.001167 
.001433 
.001517 
.001683 
.002t>:i3 
.001834 
.002100 
.C02266 
.002384 
.001750 
.003016 
.003250 
.003550 
.003984 
.004800 
.006166 
.007167 
.0150 
.0183 
.0300 

Inch. 
0. 
0. 

—  .000017 

—  .000017 

—  .000033 
-.000033 

—  .000033 

—  .000033 
-.000033 

Inch. 
0. 

Initial  load. 
Elaatlc  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

—  .000017 

0. 
-.000016 

0. 

0. 

0. 

0. 

0. 

.000033 

.000850 

.000850 

.003€00 

.002050 



.007600 

.003800 

General  summary. 


Tensile  strength,  per  square  inch  of  oriicinal  section pounds 

Elastic  limit,  per  square  inch  of  originalaeotion do.. 

Elongation  per  incn  after  rupture inch. 

Elongation  per  inch  nnder  strain  at  elastic  limit do.., 

Beduction  in  diameter  at  point  of  mpture do.., 

Kednction  in  area  after  rupture,  per  centum  of  original  section 

Position  of  mpture ".40  ftom  middle  of  atem 

Character  of  broken  surfaoe dull  smoky  center,  granoUf  at  circumference 

SlongaUon  of  inch  sections ".10.  ".14,  ".88»,  ".15,  ".11,  ".09 


06,800 

48,000 

0.1617 

.001550 

.184 

41. » 


TESTS   OP   IRON  AND   STEEL. 
No.  672. 


579 


Marks,  "^1?-^ 

Diameter,  '^^64. 

Sectional  area,  .25  square  inch. 

Length,  6"'. 


Applied  loads. 


TotaL 


Pounds. 
250 
1,S50 
2.500 
8.750 
fi^OOO 
0,260 
7,500 
8;760 

laooo 

10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
18,750 
14,000 
14.250 
14,500 
14.750 
16,000 
15,500 
10.000 
]A,500 
17,000 
17,500 
18,000 
18.600 
19,000 
10.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,»)0 
23,000 
23.500 
21,000 
24,500 
2S.O0O 
25.600 
25,760 
22,800 


P«rsqiiATe 
Sncn. 


Pound*. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
80,000 
8^000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
57,000 
68,000 
68.000 
00.000 
62,000 
01,000 
66.000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
M,000 
98.000 

100.000 

102;  000 

103,010 


Elonsstion 


peri 


Inak. 
0. 

.000188 

.000283 

.000433 

.000617 

.000767 

.000038 

.001100 

.001288 

.001300 

.061350 

.001383 

.001450 

.001407 

.  001517 

.001538 

.001567 

.001600 

.001650 

.001683 

.001800 

.001867 

.002417 

.003267 

.004133 

.001400 

.003083 

.005867 

.006550 

.007667 

.009417 

.010833 

.012633 

.014133 

.015917 

.017607 

.019167 

.021667 

.023750 

.026133 

.028667 

.031167 

.034200 

.038167 

.011867 

.016000 

.052167 

.059167 

.0683 

.0883 

.1200 


Saooesdre 
elongatiQii 
per  Inch. 


Inah. 
0. 

.000188 
.000160 
.000150 
.000184 
.000150 
.000106 
.000107 
.000183 
.000017 
.000050 
.000033 
.000067 
.000017 
.000050 
.000010 
.000034 
.000033 
.000050 
.000038 
.000117 
.000067 
.000550 
.000850 


Pttrmuieiit 
leU 


Inah. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 


.000267 
.000683 
.000784 


.001117 
.001750 
.001416 
.001800 
.001500 
.001784 
.001750 
.001800 
.002200 
.002083 


.002534 

.002500 

.003038 

.003067 

.003700 

.004138 

.006167 

.007000 

.009183 

.0200 

.0317 


SuooeMire 
pennuieDt 


Ineh. 


Initial  kMd. 


.001800 


.004350 


.000038 


.001267 


SlaatioUmtt.  . 


TensOe  strengfh. 
Load  aft  time  of  mptora 


Oeiierdl  tummary. 

Tensile  atroDgth  per  square  inch  of  original  seetion... ponnds—    108,040 

Xlastio  limit  per  sqaare  inch  of  original  aeoUon do....     08,000 

Elongation  per  inon  after  mptnre inch..     0.1617 

Elongation  per  inch  under  amdn  at  elastio  limit do....    .001867 

Bednetion  in  diameter  at  point  of  mptnre do 124 

Xednction  in  area  after  mptore,  per  oentom  of  original  aeotion 80.2 

Position  of  mpt-nre .* I'MO  from  neck 

Character  of  brolcen  snrfiMM fine  graanlar.  doll  center 

BlongaUon  of  inch  sections ".27,  ".22,  ".18,  ".ll, 'MO,  ".08 
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TESTS   OF  IRON  AND   STEEL. 

No.  493. 

Tension  Te$t\ 


681 


Harks  on  bar,     i 
Diameter,  '^564. 
Sectional  area,  .25  sqnare  inch. 
Length,  Z". 


perlnoh. 

SaoeeMive 

PenDAnent 

set. 

permAiient 

set 

Bflmwki. 

TotaL 

FerMure 
lAcn. 

PdWMlf. 

250 
1,250 
2.500 
8.750 
6,000 
0,250 
7;  500 
8.750 
10,000 
10.250 
10,600 
10,760 
11,000 
11^250 
11,600 
11,750 
12^000 
12,250 
12,600 
12,760 
18,000 
18,250 
13,600 
18,760 
14,000 
14,250 
14,600 
14,750 
15,000 
16.500 
16.000 
10.600 
17,000 
17,600 
18,000 
18;  600 
19,000 
19,600 
20,000 
20,600 
21,000 
81.600 
22,000 
22,500 
23,000 
23,600 
24.000 
24,600 
26.000  . 
15^600 
26,700 
28^800 

1.C00 
5.000 
10.000 
15.000 
20.000 
25.000 
80,000 
85,000 
40,000 
41.000 
42.000 
43,000 
44,000 
46,000 
40.000 
47,000 
48^000 
49^000 
60^000 
61,000 
62^000 
63,000 
64.000 
66,000 
60,000 
67,000 
58,000 
68,000 
00,000 
02,000 
04.000 
66.000 
68,000 
70.000 
72.000 
74,000 
70,000 
78,000 
80.000 
82.000 
64,000 
80,000 
88.000 
90.000 
02.000 
HOOO 
90.000 
98.000 
100.000 
102,000 
102,800 

Ineh. 

a 

.000107 
.000300 
.000438 
.000607 
.000700 

•  000900 
.001000 
.001187 
.001200 
.001238 
.001267 
.001800 
.001838 
.001807 
.001400 
.001438 
.001467 
.001600 
.001688 
.001038 
.001607 
.001700 
.001707 
.0U1938 
.002167 
.002488 
.002707 
.008800 

•  005207 
.000500 
.008438 
.010107 
.011883 
.013700 
.016600 
.017000 
.019738 
.021488 
.024207 
.020000 
.029333 
.032907 
.030000 
*040000 
.046000 
.050833 
.060900 
.070388 
.0967 
.1338 

/Mdk. 

a 

.000167 
.000188 
.000138 
.000134 
.000138 
.000200 
.000100 
.000107 
.000083 
.000038 
.000034 

I0OOO33 
.000064 

•000088 
.000088 
.000034 
.000038 
.000083 
.000100 
.000084 
.000088 
•000007 
.000160 
.000284 
.000200 
.000334 
.001038 
.001407 
.001288 
.001038 
.001784 
.001000 
.001807 
.001900 
.002000 
.002188 
.001700 
.002834 
.002383 
.002788 
.003684 
.003088 
! 004000 
.005000 
.005883 
.000007 
.018433 
.020307 
.0866 

InA. 
0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 
0. 

0. 

Initial  load. 
SlMtlo  limit 

nitliD»t6«tt«iigth. 
Load  at  time  ofraptnre. 

0. 

0. 

.000007 

•000007 

•  001788 

.001080 

Spedflograrlty., 
HiardneM 


GtmwraX  mtmrnam* 


Tensile  strengtb  per  square  Inoh  of  < 

Blastio  limit  per  square  Ineh  of     ' 

Inoti 


li  of  original 
original  section 


seotion.. 


7.8668 

8L89 
.V.V/A'VJ.VJlV.ponnda."    102,800 

Elongation  per  Inoti  after  mptare ^ indh..     0.1807 

Elongation  per  Inoh  nnder  strain  at  elastio  limit do 001707 

Beduetlon  in  diameter  at  point  ofraptnre do 114 

Bednction  In  area  after  mptnre,  per  oentom  of  original  seetlon 80. 4 

Position  ofraptnre at  middle  of  stem 

Charaoter  of  broken  sorfiftoe flne  grannlar,  dalloenter 

Elongation  of  inch  sections.... ".18  (".81  fraotnred  section),  ".13 
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TESTS   OF  IBON  ilND   STEEL. 
No.  494. 
Tension  Test.  ' 


Marks  on  bar,  »WB 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Length,  3". 


Applied  loads. 


Total. 


Per 


ind 


sanare 


SloDsation 
permctu 


SacoeBslre 
elongation 
per loch. 


Fennanent 

aeU 


Saoceastre 
permanent 


Potmdg, 
250 
1,260 
2,600 
8,750 
fi^OOO 
e,250 
7,600 
8;  750 
10.000 
1U,260 
10.500 
10.750 
11,000 
11,250 
11.500 
11,760 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13,500 
13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15^600 
16,000 
10,500 
17,000 
17,500 
18,000 
18,500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24,000 
24.500 
25,000 
2^  500 
25. 620 
22,000 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46.000 
47,000. 
48,000 
49,000 
60.000 
61,000 
52,000 
63.000 
54,000 
55,000 
56,000 
57,000 
5S,000 
59,000 
60,000 
6^,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
91,000 
96,000 
98.000 
100.000 
102,000 
102,480 


Inch, 
0. 

.000167. 

.000367 

.000567 

.000783 

.000900 

.001033 

.001233 

.001333 

.001333 

.001367 

.001400 

.001433 

.001467 

.001533 

.001567 

.00I6:i3 

.001667 

.001700 

.001700 

.001733 

.  001767 

.001S67 

.001933 

.0020b7 

.002167 

.002400 

.0026:{3 

.003400 

.  004767 

.006067 

.008100 

.010167 

.011733 

.013733 

.015733 

.017667 

.019739 

.021033 

.0242<J7 

.026667 

.029733 

.032900 

.036367 

.040433 

.045400 

.051667 

.059000 

.073000 

.0967 

.1400 


Inch, 

0. 

.000167 
.000200 
.000200 
.000166 
.000167 
.000133 
.000200 
.000100 

0. 

.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.0000:^4 
.000033 

0. 

.000033 
.000034 
.000100 
.0000(36 
1 000134 
.000100 
.000233 
.000233 
.000767 
.001367 
.001300 
.00*2033 
.002067 
.001566 
.002000 
.002000 
.001934 
.002066 
.002200 
.00-2334 
.002400 
.003066 
.003167 
.003467 
.004066 
.004967 
.000267 
.007333 
.014000 
.0237 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 


Ineh. 


Initial  loAd. 


.000034 


.000067 


.000100 


.000033 


.000200 


.OOOlOt 


.001867 


.001167 


Elastiolimil 


UlMmato  ttrength. 
Load  at  time  of  ntptora. 


Qmerdl  wmmary. 

Tensile  strength  per  ■qnarelnoh  of  orifiinalaeetien ponnds..   102,489^ 

Elastle  limit  per  MOAre  inch  of  original  section do....     67,000 

EloDgatton  per  inoti  after  roptore «. •• • inch..     0. 193S 

Elongation  per  inith  nnder  strain  at  elastic  limit .— do 002167 

Badnction  in  diameter  at  point  of  mptare do 124 

Bednotion in  area aftormptore,  per centom of  origbud section 8a2' 

Position  of  mptare ".80  from  middle  of  stem 

Character  of  broken  sarfooe line  granular,  doll  center 

Blongatlon  of  inch  sections ".12  (".81  ftactared  section),  "06 
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TESTS   OF  IRON  AND   STEEL. 
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TESTS  OF  IRON  AKD  STEEL. 
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TESTS   OF   IRON   AND   STEEL. 


jiarkSy  i2f/HdbT 


' 

Tendlettrength. 

Num- 
ber of 

Kom- 
ben. 

Diameter. 

tteft. 

AppeAnnoe  of  ftMtore. 

test 

ToUO. 

^•Lsr 

Inehm, 

Sq.ineh. 

Pounds. 

Pounds. 

611 

0 

1.120 

^1.00 

82,000 

32,000 

012 

10 

1.120 

1.00 

20,700 

20.700 

Do. 

618 

11 

1.120 

1.00 

84,000 

34,000 

Do. 

6U 

12 

1.120 

1.00 

82,750 

32,760 

Do. 

015 

18 

1.120 

1.00 

82,040 

32,040 

Do. 

610 
617 

♦14 

1.120 

1.00 

81,000 

81.000 

Do. 

16 

1.120 

1.00 

81,090 

31,000 

Do. 

618 

16 

1.120 

1.00 

25,700 

25,700 

Do. 

610 

17 

1.120 

i:oo 

81,550 

81,550 

Do. 

620 

18 

1.120 

1.00 

81.680 

31,580 

Do. 

621 

10 

1.120 

1.00 

88,830 

83,830 

Do. 

*  Hvdneas  of  No.  14 — 14.60. 


Mdirks^  ly'HdbT 


Num. 

Nnm- 
ben. 

SeotioDAl 
aroA. 

Tensile  strength. 

berof 

Diameter. 

Appearance  of  fraetore. 

test. 

TotaL 

Persqiure 
inoh. 

Inches. 

Sq.{neh. 

Pounds. 

Pottnds. 

50T 

0 

1.120 

*1.00 

33,380 

33,380 

508 

10 

1.120 

1.00 

39.210 

30.210 

Fine  granolar. 

660 

11 

1.120 

1.00 

82,820 

82,820 

Granalar,  light  gnj  color. 

661 

12 

1.120 

1.00 

80,100 

30,100 

Granular,  lisht  gray  color  i  speoiilo 
gravity.  7.342^;  hardness,  17.17. 

662 

13 

1.120 

1.00 

82,230 

82,230 

Graoolar,  light  gray  color. 

600 

14 

L120 

1.00 

82,890 

32.880 

Coarse  granular. 

600 

15 

L120 

1.00 

40,675 

40,675 

Fine  granalar. 

601 

16 

1.120 

1.00 

33,420 

83,420 

Coarse  granular. 

602 

17 

L120 

1.00 

84, 130 

34.130 

Do. 

603 

18 

1.120 

1.00 

39,400 

80,400 

Fine  granular. 

604 

10 

L128 

1.00 

34,810 

84,810 

Coarse  granular. 
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588  TESTS   OF  mON   AND   STEEL. 


8.— 18" CASTnOH  E  L.  BIFLE,  UHED  WITH  WIBE-WBAPPED 

STEEL  TUBE. 

f  SpeoiiD«iis  from  slice  out  from  steel  tabo,  WUtworth  maniiDMytiiitw] 
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Marks,  -wwi 

Diameter,  '^661. 

Sectional  area,  .25  square  inch. 

Length,  3"'. 


No.  669. 


Elonntion 
perTnnh. 

SaeooioiTe 
ekmntioB 
perlnoh. 

F«miuieDt 

SoeooiaiTe 

Bonurks. 

TotaL 

PersqiiAre 
Indi. 

250 
1,260 
2,600 
8,760 
6,000 
0.250 
7.600 
8,760 
10,000 
10.260 
10^600 
10^760 
11.000 
11.260 
11,600 
U,750 
12,000 
12,260 
12,600 
12.760 
18,000 
18,260 
18,600 
18,750 
14,000 
14,260 
14,500 
14,750 
15,000 
16.600 
16.000 
16.500 
17,000 
17,600 
18.000 
18,600 
19.000 
19.500 
20.000 
20.500 
21,000 
81,600 
22.000 
22,600 
28.000 
88,600 
24,000 
24.600 
26,000 
26.040 
22,600 

Pemulf. 
1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
80.000 
85.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
63.000 
64,000 
66,000 
66,000 
67.000 
68.000 
69.000 
00.000 
62.000 
64.000 
06,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82.000 
84.000 
80.000 
88,000 
90.000 
92,000 
94,000 
96,000 
98^000 
100,000 
100,160 

IndL 
a 

.000100 

.000200 

.000807 

•  000500 

.000067 

.000888 

.001000 

.001107 

.001200 

.001283 

.001207 

.001800 

.001883 

.001807 

.001400 

.001483 

.0C1438 

.001407 

.001607 

.002100 

.003007 

.003838 

.004438 

.004900* 

.005400 

.005033 

.006000 

.007433 

.008707 

.010238 

.011938 

.013507 

.015433 

.017167 

.010033 

.021233 

.023267 

.025067 

.028333 

.030938 

.037500 

.038100 

.042107 

.048400 

.054267 

.003333 

.0707 

.1007 

.1267 

IfUk. 

0. 

.000100 
.000100 
.000107 
.000188 
.000107 
.000106 
.000107 
.000107 
.000088 
.000088 
.000084 
.000083 
.000088 
!o00084 
!o00088 
.000088 

0. 

'.000200 

.000488 

.000907 

.000700 

.000000 

.000407 

.000500 

.000583 

.000007 

.000833 

.001834 

.001460 

.001700 

.001634 

.001866 

.001784 

.001860 

.002200 

.002034 

.002400 

.002660 

.002000 

.000507 

.000600 

.004007 

.000233 

.005867 

.009000 

.013807 

.0300 

.0200 

Inah. 

0. 
0. 

a 
a 

0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

InitliaiMd. 
ElMtlo  limit. 

Tensile  strength. 
Load  At  time  of  rapture. 

0. 

0. 

.002188 

.008488 

.006967 

.002884 

« 



General  eummary^ 

Tensile  strength  per  iqYiAre  inch  of  original  section pounds..    100,160 

Slasticlimit  per  sqoare Inch  of  orlglnAl  section do 60.000 

Xlongatlon  per  incn  after  rapture inch..     0.1887 

Xlongationiier  inch  nnderstrain  at  elastic  limit do 001407 

Xednctionin  diameter  at  point  of  roptore do 124 

BedacUon  in  area  after  raptare,  per  oentam  of  original  section 89.2 

Position  of  mptare ".45  fhmi  middle  of  stem 

Oharaoter  of  broken  sarfkoe line  grannlated,  doll  center  . 

Xkmgatlon  of  inch  sections ".10,  ".29*. 'Ml 


690 


KSTS   OF  IRON  AND   STEEL. 


No.  660. 

Marks,  wt?2 

Diameter^  ".56L 

Sectional  area,  .25  square  iuch. 

Length,  3". 


Applied  loads. 


ToteL 


Per 


ineh. 


Elongation 


isatl 
per  inch. 


Saoceaaive 
elongation 
per  inch. 


Permanent 


SaoceaaiTe 

permanent 

aet. 


Bemarlca. 


Poimdf. 
250 
1,250 
2,500 
8,750 
6,000 
6,250 
7,500 
8,750 
10.000 
10,250 
10,500 
10,760 
11,000 
11,250 
11,500 
11,760 
12,000 
13,250 
12,500 
12,750 
18.000 
13,250 
13,600 
13,760 
14,000 
14,2fi0 
14,600 
14,750 
15,000 
15,500 
16,000 
10,600 
17,000 
17,600 
18,000 
18,600 
19,000 
10,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
22,870 
22,800 


Potfndf. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000. 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
60,000 
62,000 
64.000 
60.000 
68,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
91,480 


Jfuh, 
0. 

.000100 
.000300 
.000400 
.000600 
.000733 
.000867 
.001067 
.001233 
.001267 
.001267 
.001300 
.001833 
.004733 
.005467 
.003867 
.006533 


.008633 
.009667 
.010033 
.010900 
.011667 
.012500 
.013167 
.014200 
.016333 
.016300 
.018067 
.020100 
.022333 
.024400 
.027333 


.033600 


.040700 

.045500 

.051667 

.058000 

.060067 

.081888 

.1033* 

.1400 


Jneh, 

0. 

.000100 
.000200 
.000100 
.000200 
.000138 
.000184 
.000200 
.000166 
.000034 

0. 

.000033 
.000033 
.003400 
.000734 
.000400 
.000666 
.000400 
.001300 
.000400 
.000934 
.000466 
.000807 
.000707 
.000833 
.000607 
.001033 
.001133 
.000967 
.001767 
.002033 
.002233 
.002067 
.002933 
.003000 


.003233 
.003867 
.004800 
.006107 


.011067 
.012766 
.021467 
.0367 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.002900 


.002900 


.006133 


ElaaticUmil. 


Tensile  atrength. 
Load  at  time  of  raptnra. 


General  eummary, 

Tenaileatrength  per  aqnaro  inch  of  original  aeotion ponnda..     91,48§ 

Elaatio  limit  per  aqnare  inch  of  originaTaection do —     44,000 

Elongation  per  inch  after  rnptnre inch..     0.168S 

Elongation  per  inch  nnderatrain  at  elaatio  limit do 001838 

Bednotion  in  diameter  at  point  of  mptnre do 054 

Bednctlon  in  area  aftermptnre,  per  oentnm  of  original  aeotion 18l3 

Poaition  of  nxptnre ".46  from  middle  of  atom. 

Character  of  broken  anrlhoe granular,  radiating  from  a  email  dnll  apot  at  eircamferenoe. 

Elongation  of  inch  aectlona ''.10,«'.17*,«'.It 
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'So.  661. 


Marks,  -^  yjr  ^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  incb. 

Length,  3". 


Appliod  loads. 

Elont^atlon 
per  incb. 

Sncoeadye 
elongation 
per  tnoh. 

Permanent 

aet 

Saoceaalve 

permanent 

set. 

Bemarka. 

Totel. 

Per  Bonare 
indL 

Pounds. 
250 
1,260 
2,600 
8,750 
6.000 
?260 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
13,250 
18,500 
33,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16.000 
16,600 
17,000 
17.500 
18.000 
18,500 
19.000 
19,500 
20.000 
20,500 
21,000 
21,600 
22,000 
22,500 
23.000 
23,500 
84,000 
24,500 
24,980 
24,060 

Poundt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 
80,000 
83,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51  000 
52,000 
63,000 
54,000 
56,000 
56,000 
67,000 
58,000 
59.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
l>0,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94^000 
06.000 
98,000 
99,020 

Jfidh. 
0. 

.000083 
.000188 
.000300 
.000400 
.000567 
.000733 
.000900 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
%  001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001533 
.001633 
.001700 
.002167 
.002433 
.002867 
.003233 
.004133 
.004967 
.006367 
.008000 
.009567 
.010833 
.012733* 
.014500 
.016333 
.018033 
.019667 
.021667 
.023833 
.026387 
.029067 
.032000 
.0367 
.0400 
.0433 
.0488 

Inch. 
0. 

.000088 
.000100 
.000167 
.000100 
.000167 
.000166 
.000167 
.000133 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.000100 
.000067 
.000467 
.000266 
.000434 
.000360 
.000900 
.000834 
.001400 
.001633 
.001567 
.001266 
.001900 
.001767 
.001833 
.001700 
.001634 
.002000 
.002166 
.002534 
.002700 
.002933 
.0047 
.0038 
.0038 
.0050 

Inch. 

0. 
0. 

S: 

0. 

-V  000033 
—.000033 
—.000038 
-V  000038 

Inch. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 
Load  at  time  of  roptaro. 

■iljoooois"' 
o! 

0. 

—.000038 

0. 

^.000038 

0. 

0. 

.000083 

.001038 

.001983 

General  eummary. 

Tensile  atreni^h  per  square  Inch  of  original  section pounds..     99  920 

Elastic  limit  per  sbnare  inch  of  original  section do....     65,000 

Elongation  per  inch  after  ruptare ....". .........inch  .     0  0538 

Elongation  per  inch  under  strain  at  elastio  limit do 001700 

Badnction  in  diameter  at  point  of  rupture do 014 

Reduction  in  area Mter  rupture, per  centum  of  original  section 6,0 

Position  of  rupture ".85  fYt>m  neck 

Character  of  broken  surface,  fine  granular,  radiating  from  a  line  of  dull-colored  metal  or  seam  ".30 

long  in  broken  snr&ce. 
Elongation  of  inch  sections ".00*,  ".06  ''.04 
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Marks,  wV  4 


No.  662. 


marjLB,  w  W  4 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Length,  2". 


AppU«d  loads. 

per  Inch. 

SaooeeaiTe 
elongatloii 
per  inch. 

Permanent 
set. 

SaoceaaiTe 

permanent 

aet. 

Baanrka. 

TML 

Per  square 

Poundt. 
250 
1,260 
2,600 
8,750 
6,000 
6^250 
7:500 
8,760 
9,750 
10,000 
10.250 
10,600 
10,760 
11,000 
11,250 
11,600 
11,760 
12,000 
12,260 
12.600 
12,750 
13,000 
13,250 
18,500 
18,750 
14,000 
14,250 
14,600 
14,760 
15,000 
15,500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,600 
21,000 
21,500 
22,000 
22,600 
28,000 
23,000 

Paundt, 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
61,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59.000 
60.000 
62,000 
64.000 
66.000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 

Inek, 
0. 

.000000 
.000150 
.000300 
.000450 
.000600 
.000900 
.001000 
.001050 
.001450 
.002150 
.002600 
.002850 
.003350 
.008850 
.004850 
.004700 
.005050 
.005600 
.006400 
.006850 
.007650 
.008250 
.009150 
.009700 
.010900 
.011850 
.012400 
.013067 
.014160 
.016700 
.016900 
.019000 
.021500 
.023900 
.020150 
.029050 
.032000 
.036500 
.039450 
.0450 
.0600 
.0575 
.0650 
.0750 
.1150 

Inch. 
0. 

.000000 
.000150 
.000160 
.000150 
.   .000150 
.000300 
.000100 
.000050 
.000400 
.000700 
.000450 
.000250 
.000500 
.000500 
.000500 
.000350 
.000350 
.000560 
.000800 
.000450 
.000800 
.000600 
.000900 
.000550 
.001200 
.000950 
.000550 
.00066T 
.001088 
.001560 
.001200 
.  002100 
.002500 
.0^)2400 
.002250 
.002900 
.002950 
.003500 
.008950 
.005650 
.0050 
.0075 
.0075 
.0100 
.0400 

Inch. 

a 

0. 
0. 

a 

S: 

0. 
0. 
0. 
.000850 

InOL 
0. 

Initial  load. 
Elaatlo  limit. 

Load  at  time  of  mptorau 

.002150 

.001800 

.004450 

.002800 

.007400 

.002060 

.011600 

.004200 

•"••w 

............ 

General  aummary. 


92,000 

88.000 
0.1250 
001060 


TcnaOeatreDgth  per  aqnare  inch  of  orifdnal  section ponnda. 

Xlaatio  limit  per  aqnare  inch  of  original  aection do... 

Elongation  per  inch  after  rapture inch. 

JElongation  per  Inch  under  strain  at  elaatio limit do... 

Bednotion  in  diameter  at  point  of  mptore do... 

Bednctlon  In  area  aftermptore,  per  oentom  of  original  section 

Position  of  roptnre at  middle  of  stem 

Character  of  broken  anrfiMe fine  granular,  radiating  Ihm  adnU  spot  at  the  oironmferenoe 

lOongationofipobaeotions .V. ".W,  ".!»» 


21.4 
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No.  663. 
Mftrks,  w  w  6 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch. 
Length,  2". 


I      AppUed  loads. 


Toui.  ^•-ar.'" 


BIongatioD 
per  inch. 


SaooeMlve 
elongation 
per  inch. 


Peraoanent 


SnocessiTe 

permanent 

set. 


Bemarks. 


Powulf. 

2&0 

1,250 

2,500 

8,750 

S,000 

6,250 

7.600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,600 

13,760 

14,000 

14.250 

14,500 

14,750 

15,000 

15.500 

16,000 

16,500 

17.000 

17,500 

18,000 

18,500 

19, 000 

10.500 

20.000 

20.500 

21.000 

21.600 

22.000 

22,380 

22,380 


Pounds. 
1,000 
6,000 
10,000 
16,000 
20.000 
25.000 
30.000 
86,000 
36,000 
37,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48.000 
40.000 
60,000 
61,000 
62.000 
63,000 
54,  OCO 
65,000 
66.000 
57.000 
57.000 
69,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
80,620 


Inch, 
0. 

.000100 
.000250 
.000460 
.000600 
.000750 
.001000 
.001150 
.001200 
.001300 
.  001350 
.001450 
.001900 
.002050 
.002400 
.002700 
.003250 
.003650 
.004050 
.004400 
.004900 
.005400 
.006250 
.006750 
.007300 
.007850 
.008650 
. 000300 
.  010450 
.010750 
.011600 
.  012100 
.#3400 
.  014750 
.010800 
.  018550 
.020600 
.022000 
.025550 
.028400 
.031000 
. 034250 
.038350 
.0450 
.0500 
.0550 
.0625 
.0750 


Jneh, 
0. 

.000100 
.000150 
.000200 
.000150 
.000160 
.000250 
.000150 
.000050 
.000100 
.000050 
.000100 
.000450 
.000150 
.000350 
.000300 
.000550 
.000400 
.000400 
.000350 
.000500 
.000500 
.000850 
.000500 
.000550 
.000550 
.  000800 
.000650 
.001150 
.  (KX).')00 
. 000850 
.000500 
.001300 
.001350 
.002050 
.  001750 
.  002050 
.002300 
.002650 
. 002850 
.002000 
.003250 
.  004100 
.006650 
.0050 
.0050 
.0075 
.0075 


Inch, 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 

0. 


Initial  load. 


.000360 


.000850 


ElasticUmit. 


.002060 


.001650 


.004260 


.002200 


.007150 


.002900 


.010900 


.003750 


Tensile  strength. 
Load  at  time  of  mptnie, 


J 


General  summary, 

1  ensile  strength  per  sqaare  inch  of  original  section ponnda..      89,520 

£Iastic  limit  per  soaare  inch  of  originiu  section do....      89,000 

Elongation  perincn  after  mptare inch..      0.0760 

Elongation  per  inch  nnder strain  at elastlclimit do 001460 

Bednctlon  in  diameter  at  point  of  raptnre do 034 

Bedaction  in  area  after  rapture,  per  oentnm  of  original  section 1L8 

Position  of  rapture ".25  from  middle  of  stem 

Character  of  broken  surface,  fine  granular,  radiating  from  a  line  of  dull-colored  metal  extending  across 

broken  surface. 
Xlongationof  inchsections ''.07  ".08* 

S.  Ex.  36 38 
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TESTS  OF  IBOH  ANB  8TEEU 


No.  509. 


Marks,  ^V  , 

Length,  i"^. 

Diameter,  ".797. 

Sectional  area,  .60  square  inch. 


AppU«d  loads. 

Comprea- 

■ionper 

inoL 

Saoceoaive 

coinprea* 

eionper 

incL 

Parmanent 
aet. 

Snccaaalta 

Ramwlca. 

Total. 

Periqiure 
inch. 

Poundi, 
500 
2,500 
5,000 
7.500 
10,000 
12,500 
15,000 
17,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,600 
23,000 

23,500 

24,000 
24,500 
25,000 
25,500 
26,000 
28,500 
27,000 
27,600 
28,000 
28,600 
29.000 
29,500 
80,000 
40,910 

Povndt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 

47,000 

48.000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
67,000 
58,000 
58,000 
80,000 
90,820 

Inch. 
0. 

.000187 
.000333 
.000600 
.000887 
.000838 
.001000 
.001167 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001538 
C. 001633 
{.002987 
.003333 
.003867 
.004538 
.004867 
.005333 
.006167 
.006900 
.007833 
.008300 
.009067 
.009567 
.010333 
.0U267 

IncK 
0. 

.000167 
.000188 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000100 
.001334 
.000386 
.000534 
.000666 
.000334 
.000466 
.000834 
.000738 
.000933 
.000467 
.000767 
.000600 
.000766 
.000034 

Inch. 

0. 

0. 

0. 

0. 

.000033 
.000033 
.000067 
.000067 
.000067 

JfUk. 

0. 

Initial  load. 
Xlastia  limit. 

*"'.'006038** 

0. 

.000034 
0. 
0. 

.000067 

0. 



.002833 

.002766 

.006838 

.003000 

.009000 

.003167 

General  eummarjf, 

Xlaatio  limit  par  aqnara  inch  of  original  aeetlon poonda..        46,000 

Compreaalon  per  inoh  nnder  atreaa  at  elastio  limit • • ••••....inch..     0.001688 

Ultimate  atrength  par  aqnarainoh  of  oilginAlaectiDii poonda..        00,820 

Kanner  of  ikilara Mplafleznra 
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Fes  510. 
Marks,  ^V? 
Length,  4".6. 
Diameter,  ^'.797. 
Sectionalarea,  .50  square  inch. 


AppUed  loads. 

Compres- 

BioD  per 

inch. 

SaoceMive 
compres- 

Permanent 
set 

Snooeeslye 

rpermanent 

set 

Bemarks. 

Total. 

Per  eqnaie 

iDOh. 

PoiMMft. 
600 
2,500 
5,000 
7,600 
10,000 
12,600 
16,000 
17,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
28,600 
24,000 
24,600 
25.000 
25^500 
26,000 
26,600 
27,000 
27,600 
28,000 
28,600 
20,000 
29.600 
80,000 
61,200 

Founds. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
65,000 
66,000 
57.000 
58,000 
59,000 
60,000 
102.400 

0. 

.000200 
.000400 
.000567 
.000738 
.000900 
.001067 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001667 
.001600 
.003000 
.003667 
.004138 
.004633 
.005067 
.005667 
.006433 
.006933 
.007500 
.008000 
.008667 
.009267 
.009967 

Inch. 
0. 

.000200 
.000200 
.  000167 
.000166 
.000167 
.000167 
.000133 
.000167 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.001400 
.000667 
.000466 
.000500 
.000434 
.000600 
.000766 
.000500 
.000567 
.000500 
.000667 
.000600 
.000700 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000038 

Inch, 
0. 

Initial  load. 
ElaaUo  Umit 

".'ooooii" 

.000038 

.0 

.002333 

.002800 

.004888 

.004600 

.007700 

.002867 

Genera/  eummary. 

Elastio  limit  per  sqnave  incli  of  original  section pounds..       47,000 

CmnpmMion  per  inch  under  stress  of  elastic  limit ; inch..    0.001600 

inttmate  strength  per  square  inch  of  original  section poonds..      102.400 

"^ r  of  failure triple  flezni« 
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TESTS   OF   IRON   AND   STEEL. 


Marks,  ^V  s 

Length,  5". 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


Ko.  511. 


Applied  loads. 

Compres- 
sion per 
inca. 

Saccessive 
compres- 
sion per 
inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemftrka. 

Total. 

Per  sqnare 
inob. 

Pound*. 
500 
2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
17,500 
20.000 
20,500 
21,000 
21.500 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
26.000 
25,500 
26.000 
26,500 
27,000 
27.500 
28,000 
28,600 
29,000 
29.500 
30,000 
49,150 

Pounds. 
1.000 
5,000 
10. 000 
13, 000 
20, 000 
25.000 
30,000 
35,000 
40.000 
41.000 
4-2,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
59,000 
60.000 
98,800 

Ineh. 
0. 
.000183 
.000333 
.OtiOoOO 
.000667 

Inch. 
0. 

.000133 

•   .000200 

.000167 

nnnin? 

InOi. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umii. 
Ultimate  strength. 

.001000 
.001133 
.001300 
.001333 
.0bl307 
.001400 
.001433 
.001467 
.001500 
.001533 
./)01600 
.001667 
.001767 
.001933 
.002567 
.002900 
.003433 
.003900 
.004267 
.004833 
.005267 
.00.)933 
.006500 

.000167 
.000133 
.000107 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000038 
.000067 
.000067 
.000100 
.000166 
.000634 
.000338 
.000533 
.000467 
.000367 
.000566 
.000134 
.000666 
.000567 

0. 

.000167 

.000167 

.002000 

.001833 

.004333 

.002833 

Ge'neral  summary. 

Elftsticlimit per sqaare  inch  of  orif^inal  section pounds..      40,000 

Compression  per  inch  nnder  stress  si  elastic  limit inch..  0.001667 

Ultimate  strength  persquareinoh  of  original  section ponnds..      08,300 

Manner  of  failnre '. triple  flexnre 

gpeolfic  gravity 7.8652 

Hardness 20.70 
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No.  512. 

JolSUrKSy  W  W  9 

Length;  5". 

Diameter,  '^797. 

Sectional  area,  .50  sqnare  inch. 


Appliedloads. 

Comprea- 

Bion  per 

inch. 

Snccessive 

Sncoessive 

Remarks. 

TotaL 

Per  sqaare 
inch. 

compres- 
sion per 
inch. 

PerroaneDt  permanent 
^^'       1        set 

Pounds. 

600 
2,600 
6,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
20,600 
21,000 
21,600 
22,000 
22,600 
23,000 
23.600 
24,000 
24.500 
25.000 
25.600 
26.000 
26.500 
27.000 
27.600 
28,000 
28,600 
29.000 
29,500 
80.000 
41,200 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59.000 
60.000 
82,400 

Inch, 
0. 

.000167 
.000333 
.000500 
.000667 
.000800 
.000933 
.  001133 
.001833 
.001500 
.001700 
.003033 
.001333 
.004883 
.005*267 
.005833 
.006467 
.007100 
.007833 
.008333 
.008967 
.0«>9«00 
.010600 
.011267 
.011867 
.012633 
.013267 
.014300 
.016167 

0.        ^ 
.000167 
.000166 
.000167 
.000167 
.000133 
.000133 
.000200 
.000200 
.000167 
.000200 
.001333 
.001300 
.000500 
.000134 
.000566 
.000634 
.000633 
.000783 
.000500 
.000634 

.' 000900 
.000767 
.OOOGOO 
.000660 
.  000734 
.  001033 
.000867 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 

Inch. 

0. 

Initial  load. 
Elastic  limit. 

0. 

.000033 
.000067 

'"",'666633" 
.000084 

1 

1 

.603266          .003188 

Ultimate  strength. 

.005067 

.002767 

.009167 

.008200 

.012800 

General  eummarg. 

Elastic  limit  per  sqnare  inch  of  original  section ponnds..  40,060 

CompresBion  per  inch  nnder  stress  at  elastic  limit insh..  0.001333 

Ultimate  strength  per  square  inch  of  original  section ponnds..  82,400 

Manner  of  failure triple  flexure 

Specific  gravity ^ 7.8684 

HudnesB T iaiT5 
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TESTS   OF  IRON   AND   STEEL. 
No.  613. 


MArka         12"  T 

marKS,  ^  y^m 

Lengthy  6'^ 

Diameter,  ''.797. 

Sectional  area,  .50  square  inch. 


AppUedloads. 

Cotnprev 

Bion  per 

Inch. 

Saoceedre 

compres- 

Bion  per 

inch. 

Permanent 

Mt. 

SnccneaiTe 

permanent 

set. 

Bemarka. 

TotaL 

Persqiiftre 
inob. 

600 
3,600 
6,000 
7.600 
19,000 
12,600 
16,000 
17,600 
20.000 
20.600. 
21.000 
21,600 
22.000 
22,600 
23.000 
23.600 
24,000 
24,600 
26.000 
26.600 
26,000 
26,690 
27.000 
27,600 
28,000 
28,500 
29.000 
29,500 
80,000 
80,600 
31,000 
81,600 
82,000 
82,500 
49,010 

Pounds, 
1,000 
6.000 
10,000 
15,000 
20.000 
26.000 
80.000 
85,000 
40.000 
41,000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48.000 
49.000 
60,000 
61,000 
52,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
69,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
99.820 

Ineh, 

0. 

.000167 
.000383 
.000500 
.000607 
.000883 
.000967 
.001133 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
•  OOIGOO 
.001600 
.001633 
.001067 
.001700 

.  .001733 
.001833 
.001933 
.001933 
.001833 
.001833 
.001867 
.001933 
.002067 
.002400 
.003067 
.003838 
.004200 

Ineh, 

0. 

.000167 
.000166 
.000167 
.000167 
.000166 
.000134 
.000166 
.000167 
.000033 
.0OUO34 
.000033 
.000033 
.000034 
.000083 
.000033 
.000067 

0. 

.000088 
.000034 
.000033 
.000038 
.000100 
.000190 

0. 
—  .000100 

.0 

.000034 
.000060 
.000134 
.000338 

..000687 
.000766 
.000667 

Ineh, 

0. 

0. 

0. 

.000033 
.000033 
,000067 
.0Q0067 
.000067 
.000067 

Ineh. 
0. 

Initial  load. 

Elastic  Umit 
Deflected,  convex  on  the 

micrometer  aide  of  the 

apecimen. 

Ultimate  strencth. 

'*  ".'666033*' 

0. 

.000034 
0. 
0. 
0. 

.000100 

.000038 

.000138 

.000038 

.000167 

-.000033 

—  .000200 

.000567 

.000600 

General  summary, 

Blasticlimit  per  square  inch  of  original  section pounds..     69^000 

Compression  per  inch  under  stress  at  elastic  limit inch..  0.001938 

Ultimate  strength,  per  square  ir.oh  of  oiiginal  section pounds..     99,820 

Manner  of  fkilnre triple  flexure 

Specific  graTity 7.8636 

Hardneas S0.14 
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No.  386. 
Tension  Test. 
Markonbar,  i^?» 
Diameter,  ^'.bM. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


PeraqnaTO 


raqnai 
iiMui. 


Elongation 
per  inch. 


Snocessive 
elongation 
per  inch. 


Permanent 
■et. 


Sncoeeaive 
permanent 
eet. 


Bemarks. 


PovndM, 

2S0 

1,250 

2,600 

8,760 

IK  000 

6^260 

7,600 

7,760 

8,000 

8»2&0 

8,600 

8,760 

0,000 

0,260 

0;600 

0,760 

10,000 

10,250 

10,600 

10,760 

11,000 

11,260 

11,600 

U,7ft0 

12,000 

12,960 

12,600 

12,760 

18,000 

18.260 

18,600 

18,750 

14,000 

14,260 

14,600 

14,760 

16,000 

15,250 

16,600 

16,760 

10,000 

16,260 

10,600 

18,760 

17,000 

17,260 

17,600 

18.000 

19,600 

10;  000 

10,600 

20.000 

20,600 

21,000 

21,600 

22.000 

22,600 

28.000 

28,500 

24.000 

24,600 

24,710 

22,400 


Poimdf. 
1,000 
6,000 
10,000 
1^000 
20.000 
25,000 
80,000 
81,000 
82,000 
83,000 
84^000 
86,000 
80,000 
87,000 
88,000 
80.000 
40,000 
41.0(10 
42.000 
48,000 
44.000 
45,000 
40.000 
47,000 
48,000 
40,000 
60.000 
61,000 
62,000 
63.000 
64,000 
66.000 
60,000 
67,000 
68.000 
60.000 
00.000 
01,000 
62.000 
03,000 
64,000 
65.000 

•  60,000 
67,000 
68.000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
00,000 
02,000 
84,000 
06,000 
08^000 
88^840 


Inch, 
0. 

.000283 
.000433 
.000600 
.000700 
.000867 
.000067 
.001000 
.001038 
.001067 
.001100 
.001133 
.001167 
.001200 
.001283 
.001267 
.001800 
.001333 
.001367 
•001367 
.001400 
.001488 
.001600 
.001633 
.001600 
.001633 
.001700 
.001838 
.001838 
.002033 
.002207 
.002400 


.003000 
.004900 
.005833 
.006567 
.007233 
.007900 
.000I38 
.010200 
.010833 
.011433 
.012667 
.013400 
.014933 
.016267 
.018267 
.020400 


.026033 

.027733 

.031333 

.033000 

.038367 

.043267 

.049967 

.058007 

.0700 

.0900 

.1200 


0. 
.000233 
.000200 
.000167 
.000100 
.000167 
.000100 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 


.000033 
.000034 
.000033 
.000033 
.000034 
0. 
.000038 
.000038 
.000067 
.000033 
.000067 
.000038 
.000067 
.000188 
.000100 
.000100 
.000234 
.000133 
.000533 
.000400 
.000£67 
.001000 
.000938 
.000734 
.000666 
.000667 
.001233 
.  001076 
.000633 
.000600 
.001234 
.000733 
.001583 
.001334 
.002000 
.  002133 
.002433 
.003200 
.001700 
.003600 
.003667 
.003367 
.004000 
.006700 
.008100 
.011933 
.0200 


Inch. 
0. 

.000068 
.000067 
.000067 
.000067 
.000067 
.000067 


IndL 
0. 
.000038 

.000034 
0. 
0. 
0. 
0. 


Initial  load. 


.000007 


.000100 


.000038 


.000133 


.000088 


.000267 


.000184 


Elastio  limit. 


.000767 


.000500 


.003700 


.007800 


.004100 


.012238 


.004433 





Micrometer  removed. 


Ultimate  strength. 
Load  at  time  of  raptnre. 


gravity. 


General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section  . 

Elastio  limit  per  sqnare  inoh  of  original  section 

Elongation  per  inch  after  roptare., 


Elongation  per  inch  under  strain  at  elastio  limit 

Bednotion  in  diameter  at  point  of  mptare 

Bedootion  in  area  after  mptare,  per  centam  of  original  section. . 

Position  of  mptare 

Character  of  broken  snrfaee 

Elongation  of  inch  seotiona 


67.862 
2L17 
08,840 
60,000 
a  1707 
.001700 
.104 

83.6 

".OOftomneok 

grannlar,  with  daU  center 

.  'MO  ".16  C'.27  ftactored  sections) 


.ponnds.. 
.:..do.... 
....inch.. 
....do.... 
....do.... 
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TESTS   OF   IRON   AND   STEEL. 


^O.  387. 

Tension  Test. 
Marks  on  bar,  ^^5® 
Diameter,  ''.664. 
Sectional  area  .25  square  inch. 


Applied  loads. 


Total.    ^"JST" 


Pounds. 

250 

1,250 

2.500 

8,750 

6,000 

6.250 

7,600 

7.760 

8.000 

8.250 

8.500 

8,750 

9.000 

0,250 

0.500 

9,760 

10,000 

10,250 

10,600 

10.760 

11,000 

11,260 

11,600 

11.750 

12.000 

12,250 

12,600 

12.750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,250 

15,600 

16.760 

10.000 

10,250 

16,600 

16,750 

17.000 

17,250 

17,600 

18,000 

18,500 

19,000 

10,500 

20.000 

20,600 

21,000 

21,600 

22,000 

22,600 

28.000 

23,600 

24,000 

24,500 

26,000 

26,340 

22,100 


inch. 


Poundi. 
1,000 
6.000 
10,000 
16,000 
20.000 
25.000 
80,000 
81,000 
82,000 
83.000 
34.000 
35,000 
36,000 
87.000 
38,000 
30.000 
40.000 
41,000 
42,000 
43.000 
44,000 
46.000 
46,000 
47.000 
48.000 
49.000 
60,000 
51,000 
62,000 
63,000 
64,000 
55,000 
66,000 
67,000 
68,000 
69,000 
60,000 
61,000 
62.000 
63.000 
04,000 
65,000 
06.000 
67,000 
68,000 
69,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,860 


Eloncation 
peruich. 


Inch, 

0. 

.000188 
.000267 
.000400 
.000600 
.000733 
.000933 
.000967 
.000967 
.001000 
.001033 
.001067 
.  001100 
.001133 

'.001167 
.001200 
001233 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 
.  001533 
.001567 
.001G67 
.001700 
.001733 
.001767 
.001800 

.  ooia'ts 

.001067 
.002067 
.002200 
.002333 
.002600 
.002933 
.003467 
.004967 
.006433 
.006800 
.007400 
.008467 
.000533 
.010667 
.012700 
.014000 
.016267 
.018607 
.021000 
.023400 


.029267 
.032333 


.040938 
.045838 
.052167 
.062000 
.077667 
.1167 


SncceMlre 
elongation 
per  inch. 


Jfieft. 

0. 

.000133 
.000134 
.000133 
.000200 
.000188 
.000200 
.000034 

0. 

.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000U34 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000100 
.000033 


.000034 
.000039 
.000133 
.000034 
.  000100 
.000133 
.000133 
.000267 
.000333 
.000534 
.001500 
.000466 
.  001367 
.000600 
.  001067 
.001066 
.001034 
.002133 
.001300 
.002267 
.002400 
.  002338 
.002400 
.  002433 
.003434 
.003066 
.003600 
.006000 
.004900 
.006334 


.015667 
.039033 


Permanent 


Ituh. 

0. 

0. 

0. 

0. 

.000033 
.000038 
.000033 


.000038 


.000038 


.000067 


.000067 


.000133 


.000483 


.008267 


.008238 


SaccesaiTe 

permanent 

aet. 


Inch. 


.000033 


.000084 


.000006 


.000300 


.002884 


.004966 


Tlemarka. 


Initial  kwd. 


Elastic  limit 


Micrometer  removed. 
Ultimate  strength. 
Load  at  time  of  raptnre 


General  summary. 

Tensile  strength,  per  square  inch  of  original  section poands.. 

Blastic  limit,  per  square  inch  of  original  section do.... 

Elongation  per  inch  after  ruptnre tech.. 

Elongation  per  inch  under  strain  at  elastic  limit do — 

Reduction  in  diameter  at  point  of  rupture do 

Seduction  in  area  after  ruptnre,  per  centum  of  original  section > 

Position  of  ruptnr» l"fW»mneck 

Character  of  broken  surface granular.  60  per  oent.,  dull  spongy  center.  40  per  cent 

Elongation  of  inch  sections ".18,  ".18  ('^80  ftractured  8ectk)n> 


101, 86»^ 
67,00a 

asoss 

.00196r 
.134 
41.  »^ 


TESTS   OP   IRON   AND   STEEL. 
No.  406. 
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Campresaion  Test 

Marks  on  bar,  10  B  B 
Length,  11''.976. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

compres- 
sion per 
Incfi. 

Permanent 
set 

Saccessi^e 

permanent 

set 

B«marks. 

TotaL 

Persooftre 
inch. 

Poundt. 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
61,000 
52.000 
53.000 
54,000 
55.000 
66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
40.000 

Peundt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80.000 
31,000 
82,000 
83,000 
84,000 
85,000 
36.000 
87,000 
.  88,000 
89,000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 

*®'*^ 
50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

57,000 

58,000 

59,000 

60,000 

61,000 

62.000 

63,000 

64,000 

Inch. 
0. 

.000130 
.000280 
.000430 
.000610 
.000780 
.000940 
.000080 
.001010 
.  001040 
.001080 
.001110 
.001140 
.001180 
.001210 
.001240 
.001280 
.001310 
.001850 
.001380 
.001420 
.001460 
.001490 
.001530 
.001570 
.001610 
.001670 
.001730 
.001780 
.001870 
.001060 
.002110 
. 002290 
.002570 
.002040 
.003510 
.004680 
.005400 
.007200 
.009000 
.011500 

Indu 
0. 

.000130 
.000160 
. 0001:0 
.OOOIKO 
.000170 
.000100 
.000040 
.000030 
.000030 
.000040 
.000030 
.000030 
.000040 
.000030 
.000030 

•     .000040 
.000030 
.000040 
.000030 
.000040 
.000040 
.000030 
.000040 
.000040 
.000040 
.OOOOGO 
.OOOOCO 
.000050 
.000090 
.000090 
.000150 
.000180 
.000280 
.000370 
. 000070 
.001170 

.     . 000720 
.001800 
.001800 
.002500 

InrK. 

0. 

0. 

0. 

0. 

0. 

.000010 
.000010 

Inch.' 
0. 

Initial  load. 

Elastio  limit 

Load    sustained  when 
teat  was  disoontinaed. 

.000010 
0. 

.000010 

0. 

.000010 

0. 

.000030 

.000020 

.000090 

.000060 

.000310 

.000220 

.002610 

.002300 

.009650 

.007040 

General  summary, 

Elastio  limit  per  square  inch  of  original  section '. ponnds..      49.000 

•Compression  per  inch  under  stress  at  elastio  limit inch..  0.001610 

XTltimate  strength  per  square  inch  of  orfginal  section pounds..      64,000 

Manner  of  ikilnre triple  flexure 

Middle  deflection  after  the  test inch..  .86 


J^^^icTi.  ^7-eac/i.  J?loc/C 
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TESTS   OF   IRON   AND    STEEL. 

Xo.  388. 
Tension  Test. 
Marks  on  bar,  ^§®» 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
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Eloofcation 
per  inch. 

Snooessive 
elongation 
per  inch. 

Permanent 
set. 

SncoessWe 

permanent 

set 

•Bemarka. 

Total 

Per  square 
Inch. 

PMMld«. 

250 

1.260 

2.600 

8,750 

6^000 

6^250 

7.600 

7.750 

8.000 

8.250 

8.600 

8.750 

0,000 

0,250 

0.500 

0.750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12.600 

12,750 

13.000 

18.250 

18,500 

18.750 

14.000 

14,250 

14.500 

14.760 

16^000 

1^260 

1^500 

16^750 

16.000 

ia250 

16^600 

16,750 

17.000 

17.250 

17.600 

18,000 

18.600 

10,000 

10.600 

20,000 

20,500 

21,000 

21,600 

22.000 

22.600 

23.000 

23.500 

24.000 

24^600 

26.000 

25^200 

22.000 

Poundt. 
1,000 
6.000 
10,000 
1^000 
20.000 
25^000 
80.000 
81.000 
82,000 
33.000 
84.000 
85.000 
86,000 
87,000 
88.000 
80.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
40.000 
50.000 
51,000 
52.000 
63,000 
54.000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64.000 
66,000 
66.000 
67,000 
68,000 
60,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80,000 
8S.000 
64,000 
86.000 
88.000 
80,000 
02.000 
04.000 
06.000 
08.000 
100^000 
100.800 

Inch. 
0. 

-.000038 
-.000067 
.0<K)067 
.000233 
000433 
.000567 
.000633 
.000067 
.000700 
.000733 
.000800 
.000800 
.000833 
.000867 
.000900 
.000933 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001267 
.  001300 
.  001»00 
.001333 
.001367 
.001467 
.001533 
.001567 
.001600 
.001700 
.001833 
.001033 
.002138 
.002467 
.008200 
.004067 
.004067 
.006067 
.006800 
.007067 
.008667 
.000038 
.011400 
.013500 
.015567 
.017000 
.020800 
.023167 
.025838 
.028288 
.031238 
.085167 
.080238 
.044867 
.051838 
.060667 
.075667 
.1000 

Inch, 

0. 

.000033 
.000034 

0. 

.000166 
.000200 
.000134 
.000000 
.000034 

.0000:13 

.000033 
.000067 

0. 

.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 

0. 

.000033 
.000034 
.000100 
.000066 
.000034 
.000033 
.000100 
.000133 
.000100 
.000200 
.000334 
.000738 
.000867 
.000000 
.001100 
.000783 
.001167 
.000700 
.001266 
.001467 
.002100 
.002067 
.002338 
.002400 
.002867 
.002166 
.002000 
.003000 
.003034 
.004066 
.  005734 
.006366 
.009234 
.  015100 
.024838 

Inch. 

0. 

0. 

-.000067 
— .  000100 
-.000100 
—w  000100 
-.000100 

Inch, 
0. 

'-.'ooooo?" 

-.000033 
0. 
0. 
0. 

Initial  load. 

Elaatio  limit. 

UlUmate  Btrmeth. 
Load  at  timeof  mptnre. 

—.000100 

0. 

—.000100 

0. 

—.000100 

0- 

-.000100 

0. 

—.000100 

0. 

.000033 

.000183 



.002633 

.002600 

.007800 

.004607 

'' 

General  eummarjf, 

Tenaile  atrength  per  nqnare  inoh  of  oriirinal  iteotlon iMnnda..    100,800 

Blaitio  limit  per  aqnare  inch  of  orlginalseotion do 57,000 

Elongation  perincli  after  mptnre Inch..      0.1500 

Siongatlon  per  inch  under  strain  at  elaaticllmit do  ...    .OOirOO 

Bedoction  in  diameter  at  point  of  mpturo do 104 

Sadnction  in  area  after mptare, per  centnm  of  origiiu^  section 33.5 

Poaitionofraptare...... ".70  from  neck 

GbAracter  of  broken  snrfaoe granvlar,  small  dull  spot  near  the  center 

Xlongation  of  inch  sections ".08, 'Ml  (".26  flractnred  section) 
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TESTS   OF   IRON   AND   STEEL. 


Xo.  389. 
Tension  Teat 
Marks  on  bar,  "f^' 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads.  ^    '  _^^_^^^ '  SaccessWe '  p.^.„.«  J  Succeaslre ' 
Z *2S^^?n    I  elongation  |  Pe™*""*,  p«nn«ieat; 


Bamarka. 


PomuU. 
250 

1.250 

2,500 

8.750 

6,000 

6,250 

7,500 

7,750 

8.000 

8,250 

8.500 

8,750 

9,000 

9. 2TM 

0,500 

9.750 

10.000 

10.250 

10,500 

10,750 

11,000 

11.250 

11.500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,600 

13,750 

U.000 

14,250 

14.500 

14.750 

15.000 

15, 250 

16,500 

15,750 

16,000 

16. 250 

16,  r>oo 

16, 750 
17,000 
17,250 

17.  500 
18,000 
1H,500 
19, 000 
in,  500 
20.000 

20.  ,'•,00 
21.000 

21,  500 
22,000 
22,500 
23.000 
23,500 
23,  680 
21,200 


Poundt, 

1.000 
6.000 
10,000 
15,000 
20,000 
26.000 
80,000 
31,000 
32,000 
33,00u 
34.000 
86,000 
86,000 
87.000 
88,000 
30,000 
40,000 
41,(00 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40.000 
60.000 
61,000 
52,000 
63,000 
64,000 
55,000 
66,000 
57,000 
68,000 
60,000 
60.000 
61,000 
62,  (KH) 
63.000 
64.000 
65.  (KKJ 
66,000 
67.000 
68,000 
60.000 
70.000 
72,  000 
74, (KM) 
70,  000 
7H,  0(M) 
80.  000 
H2. 000 
84,  (MK) 
bO,  000 
88.  000 
90.  (K)0 
02,000 
94,000 
94,720 


Ineh, 
0. 

.000033 
.000133 
.0CO3O0 
.000533 
.000667 
.00<*833 
.  000h67 
.000900 
.000933 
.000967 
.001000 
.001000 
.001033 
.001067 
.001100 
.001133 
.  001200 
.  0')1233 
.  001207 
.C01300 
. 001367 
.001400 
.001433 
.001467 
.001000 
.001707 
.001833 
.  002067 
.002300 
.002633 
.  0033.'i3 
.004133 
.004633 
.  0061»3 
.006800 
.  O0K4(M) 
.  00!K);{3 
.  009707 
.Ol04r)3 
.011K33 
.012407 
.013.-07 
.  014;iOO 
.  015300 
.  010467 
. 017767 
.  010067 
.  022:133 
. 025000 
.  0:i7(iC7 
.031313 

.():nr{33 
.  o:}f>:j:a 

. 044107 

.  ov.m3 

.  0:)7033 
.0713 
.0900 
.  1J07 


Inch. 

0. 

.000083 
.000100 
.000167 
.000233 
.000134 
.000166 
.00«)034 
.000033 
.  0A0033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.  000033 
.000067 
.000033 
.000034 
.000033 
.000007 
.000033 
.000033 
.000034 
.000133 
.  000167 
.000166 
.0002:M 
.000233 
.000333 
.000700 
. OOOHOO 
.  000500 
.  001500 
.000667 
.001000 

.  .  000033 
.  000734 
.000606 
.001400 
.  O(X)034 
.001100 

.  ooo7:« 

.  001000 
.001167 
.001300 
.0010110 
. 002606 
.  002H67 
.  002607 
.  00  J066 
.  00 {000 
.  004000 

.  oq:^u 
.  oo:,7e6 

.  (X)^000 
.015307 
.  0107 
.0307 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000033 


IndL 


.000038 


000200  .  000167 


001433  .  001233 


.006S00    t      .004767 


.010033 


.014967 


.001934 


Initial  load. 


BlaatioUatt. 


Micremetar  remoTod. 


TTltimate  ntreneth. 
Load  at  time  of  ruptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  original  soction ponnds..      94. 720 

Elastic  limit  per  snimre  inch  of  orlginul  section do....      48,000 

Elongation  per  inch  after  rupture inch..      L1733 

p]longation  por  inch  under  strain  at  elastic  limit • do 001467 

Keduction  in  diameter  at  point  of  rupture do 114 

Kod notion  in  area  after  rupture,  per  centum  of  original  section 86. 4 

Position  of  rupture ".85  from  neck 

CliHrncterof  broken  surface granular,  dull  spot  near  the  center 

Elongation  of  inch  sections 'Ml,  ".13  (".28  fractured  section) 


TESTS   OF   IRON   AND   STEEL. 

Ko.  405. 

Compression  Test. 
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Marks  on  bar,  12  B  Bi 
Length,  ir'.955. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 


Compres- 

aionper 

inoL 

SaooesfliTe 

oomproa- 

aiou  per 

inofi. 

Pennanent 
set. 

SaocesaiTe 

permanent 

set 

Bemarks. 

TotaL 

Persqaaio 
inoL 

Pound»» 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
38^000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55^000 
56,000 
57,000 
68,000 
60,000 
60,000 
63,100 
40,000 

Poundt, 
1,000 
8,000 
10,000 
15.000 
20.000 
25,000 
80,000 
81.000 
82,000 
83.000 
84.000 
85,000 
88,000 
37,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 

54,000 
55,000 
56000 
57,000 
58,000 
69.000 
60.000 
63.100 

Ineh. 
0. 

.000110 
.000260 
.000420 
.000300 
.000750 
.000920 
.000950 
.000990 
.001030 
.001060 
.001090 
.001110 
.001150 
.001100 
.001220 
.001250 
001290 
.001330 
.001380 
. 001420 
.001470 
.001510 
.001560 
.001610 
.0U1690 
.001790 
.  001910 
.002080 
.002290 
.002800 
.003130 
.003580 
.004150 
.004910 
.005990 
.007700 

Inch. 

0. 

.000110 
.000150 
.000160 
.000170 
.000160 
.000170 
.000030 
.000040 
.000040 
.000030 
.000030 
.000020 
.000040 
.000040 
.000030 
.000030 
.000040 
.000040 
.000050 
.000040 
.000050 
.000040 
.000050 
.000050 
.000080 
.000100 
.000120 
.000170 
.000210 
.000570 
.000270 

-.000450 
.000570 
.000760 
.001080 
.001710 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initlalload. 

6. 

ElABtio  limit. 
Feraeptible  deflection. 

Loiid   sustained    when 
test  was  discontinaed. 

0. 

.000030 

.000080 



.000210 

.000180 

.001310 

.001100 

.005480 

.004170 

General  summary. 

Slastio  limit  per  sqnareinoh  of  original  section poonds..       48,000 

Compression  perinchnnder  stress  of  elastic  limit inch..     .001610 

Ultimata  strength  per  square  inch  of  original  section pounds..       63.100 

JlSS^'i*'-^.'"*  VL-Vv-V-A triple flextuie 

Middle  deflection  after  the  test ,, //.ao 

8.  Ex.  36 39 


J^^TzcTt  ^T^eecTL  ^^oc^ . 
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No.  390. 
TenHon  Teat. 


Marks  on  bar,  ^^^^ 

Diameter,  '^664. 

Sectional  area,  .25  sqnare  inch. 


Applied  loftdt. 


Total. 


PoundM. 
250 
1.250 
2,500 
8,750 
5.000 
6^260 
7,600 
7,750 
8^000 
8,250 
8,500 
8.750 
9,000 
0,250 
0,500 
•  9.750 
10,000 
10,250 
10,600 
10,760 
11,000 
11,250 
11,^00 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
14,000 
14,250 
14,600 
14.750 
15.000 
15,250 
15,500 
15^750 
18,000 
10,250 
18,500' 
16,750 
17,000 
17,250 
17,600 
18,000 
18,600 
19.000 
19,500 
20,000 
20,500 
21.000 
21,500 
22.000 
22, 500 
23,000 
23.500 
24.000 
24,600 
25,000 
25,600 
25,640 
21,900 


Per  MQue 
inch. 


Pounds, 
1,000 
6,000 
10,000 
15^000 
20,000 
29^000 
80,000 
81,000 
*  82,000 
83,000 
84,000 
85,000 
80,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
4d.00O 
44,0C0 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
53,000 
64,000 
55,000 
56,000 
67,  OOO 
68,000 
59,000 
60,000 
61,000 
62, 000 
63,000 
64,000 
65,000 
66,000 
67.000 
68.000 
69,000 
70,000 
72.000 
74.000 
70,000 
78.000 
80,000 
82.000 
84.000 
80.000 
88.000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
102,660 


Elonsation 
perinoh. 


Inch. 
0. 

.000100 
.000267 
.000483 
.000633 
.000767 
.000938 
.000038 
.000067 
.001000 
.001033 
.0C1007 
.001100 
.001133 
.001133 
.001167 
.001200 
.001233 
.001267 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001500 


.001567 
.001600 
.001667 
.001667 
.001733 
.001707 
.001800 
.001867 
.001967 
.002100 
.002300 
.002500 
.003067 
.003600 
.004600 
.005400 
.006333 
.007400 
.008767 
.010400 
.012600 
.015067 


.018467 
.  020733 
.023367 
.026000 
.029333 
.032000 
036000 
.040000 
.045333 
.055000 
.064000 
.079333 
.1067 


SocoeMlTe. 
elongation' 
per  inch. 


Inch. 

0. 

.000100 
.000167 
.000166 
.000200 
.000134 
.000166 

0. 
.000034 

-.000038 
.000038 
.000034 
.000038 
.000083 

0. 

.000034 
.000083 
.000038 
.000034 

0. 

.000083 
.000088 
.000034 


.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
0. 

.000066 
.000034 
.000033 
.000067 
.000100 
.000133 
.000200 
.000200 
.000567 
.000533 
.001000 
.000800 


.001067 
.001367 
.001633 
.002200 
.002467 
.001266 
.002184 
.002266 
.002634 


.003333 
.002667 
.004000 
.004000 
.  005383 
.009667 
.009000 
.015333 
.027867 


Permanent 
net. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000083 


.000200 


.001467 


.006267 


SnooesalTe 
permanent 

•et. 


Inch, 


.000038 


.000167 


.000267 


.004800 


Initial  load. 


Ehutlolimlt. 


Micrometer  removed. 
Ultimate  strength. 
Load  at  time  of  mptare. 


General  summary. 

TensQe  etrength  per  sqnare  inch  of  orlfflnal  section pounds..    102,560 

Elaatio  limit  per  sqaare  inch  of  original  section <lo....      58,000 

Elongation  per  inch  after  mptoxe , indi..      0.1867 

Elongation  per  inch  nnder  strain  at  ehntio  limit do 001800 

nednction  in  diameter  at  point  of  mptare do 134 

Eedaction  in  area  after  mptare,  per  centum  of  original  section 41.9 

Position  of  mptare ".06lh>mneck 

Chaiacter  of  broken  surfkoe granular,  50  percent.;  doll  spongy  center,  60  per  cent 

Elongation  of  inch  sections ".09,  ".15  (".82  fractured  section) 
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TESTS  OF  IRON  AND  STEEL. 


No.  391. 
Tension  Test. 
Marks  onbar/^^^" 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loadB. 


TotiU.     ''LX" 


Eloo^tion 
poT  inch. 


Sncoessive 
eloneation 
per  inch. 


Fermaoent 
set. 


Successive 

permanent 

set. 


Bemarks. 


Founds. 

250 

1,250 

2,500 

8,750 

^000 

6,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8.750 

9,000 

0,250 

9,500 

9,750 

10,000 

10, 250 

10,500 

10, 750 

11,000 

11,250 

11.500 

11,750 

12,000 

12, 250 

12,600 

12,750 

13,000 

13,250 

13,600 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,250 

15.500 

15,750 

16,000 

16, 250 

16,600 

16,750 

17,000 

17,250 

17.600 

18,000 

18,500 

19,000 

19,  500 

20,000 

20,600 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

24^000 

24,250 

21,900 


Paundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000. 
31,000 
82,000 
33,000 
84,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
63.000 
54,000 
55,000 
56,000 
67,000 
56,000 
59. 000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
60.000 
67.000 
68,000 
69,000 
70.000 
72,000 
74.000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
04,000 
06.000 
07,000 


IneK, 
0. 

.000133 
.000267 
.000433 


.000767 
.000933 
.000967 
.001000 
.001033 
.001067 
.001100 
. 001133 
.001167 
.001200 
.  001200 
.001233 
.001267 
.001300 
. 001333 
.  001367 
.001400 
.  001467 
.001500 
.  001533 
.  001567 
.  001667 
.001933 
.002500 
.002833 
.004167 
.004667 
.005667 
.  006033 
.006833 
.  007u33 
.008300 
. 009367 
.000900 
.  010533 
.011500 
.012533 
.013500 
.014100 
. 014933 
.015900 
. 017133 


.  021233 
.023733 
.026233 
.  028900 
.031833 
. 035500 


.045067 
.050000 
.058667 


.0867 
.1300 


Inch. 

0. 

.000133 
.000134 
.000166 
.000200 
.000134 
.000160 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000100 
.000266 
.000567 
.000333 
.001334 
.000500 
.001000 
.000366 
.000800 
.000700 
.000967 
.000867 
.  000533 
.000633 
.000067 
.001033 
.000967 
.000600 
.000833 
.000967 
.001233 
.001800 
.002300 
.002500 
.002500 
.002667 
.002033 
.003667 
.003733 
.005834 
.004938 
.008667 
.000666 
.018367 
.0433 


Inch. 

0. 

0. 

0. 

.000033 
.000033 
.000033 
.000067 


Inch. 


Initial  load. 


.000034 


.000067 


.000067 


.000067 


.000233 


.000166 


Elastic  limit. 


.002067 


.002434 


.006333 


.003666 


.010167 


.003834 


.014400 


.004238 


Micrometer  removed. 

Ultimate  strensth. 
Load  at  time  ofraptnre. 


General  summary. 

Specific  gravity 7.8810 

Ottfdness 10.08 


Tensile  strength  per  square  inch  of  original  section pounds,  w 

Elastic  limit  per  square  inch  of  original  section \ do.... 

Elongation  per  incQ  alter  ruptnre inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do.... 

Beduction  in  diameter  at  point  of  rupture do.... 

Bednotion  in  area  after  rupture,  peroentam  of  original  section 

Position  of  rupture ".  25  from  middle  of  stSM 

Character  of  broken  sarfaoe granular,  60  per  centum;  dull  eooentrio  spot,  40  per  oentua 

Elongation  of  inch  seotiona ".12  (".81  fhMStured  seotlon),  ".13 


07,000 
40^000 
0.1887 
.001507 
.IM 
80.2 
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10.— 12''  M.  L.  BIFLEB  MORTAR. 

CAST  IRON,  HOOPED  WITH  STEEL. 
[Casi-fatm  specimens  from  experimental  cylinder,  and  steel  specimens  fh>m  tnumion  hoop.] 


J^""  C^.J^.  Jtt^lcc^  nyytoT^T^r^ 


JSxrjpeyzTne^^teZ^  cigyZt^^egRT' 


^Sjpec.z.^nentS'  tkJk&n,  ov€^  cc/t^-r   eJcp^r'^^ncmB, 
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TESTS   OF   lEON  AND   STEEL. 

No.  42o. 

Tension  Test. 
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Mark  on  bar,  1 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Length,  20". 


AppUed  loads. 

V1n*itya41/m 

Sncoe8«iTe 
elongation 
per  inch. 

Permanent 
set. 

Sncceaaire 

permanent 

set 

Remarks. 

TotftL 

Persqaare 
inob. 

J£iOOf(auOIl 

per  inch. 

Potindff. 

PoundM. 

Inch, 

Inch, 

Inch. 

Inch, 

600 

600 

0. 

0. 

0. 

0. 

Initial  load. 

1,000 
2,000 

1.000 
2,000 

.000010 

.000010 

0. 

.000070 

.000060 

0. 

3.000 

8,000 

.000120 

.000050 

0. 

4,000 

4,000 

.000170 

.000050 

0. 

6.000 

5,000 

.000230 

.000060 

.000005 

'"".'ooooos" 

0,000 

0,000 

.000296 

.000005 

.000010 

.000005 

7,000 

7,000 

.000345 

.000050 

.000020 

.000010 

8,000 

8.000 

.000400 

.000055 

.000035 

.000016 

9,000 

9.000 

.000470 

.000070 

.000045 

.000010 

10,000 

10.000 

.000330 

.000060 

.000050 

.000005 

11,000 

11,000 

.000600 

.000070 

.000055 

.000005 

12,000 

12,000 

.000660 

.000060 

.000065 

.000010 

13,000 

13.000 

.000750 

.000090 

.000095 

.000030 

14,000 

14,000 

.000810 

.000060 

.000105 

.000010 

16.000 

15,000 

.000910 

.000100 

.000140 

.000035 

16,000 

16,000 

.001000 

.000090 

.000155 

.000015 

17,000 

17,000 

.001100 

.000100 

.000190 

.000035 

18,000 

18,000 

.001200 

.000100 

.000210 

.000020 

19,000 

19,000 

.001300 

.000100 

.000260 

.000050 

20,000 

20,000 

.001415 

.000115 

.000300 

.000040  • 

21.000 

21,000 

.001550 

.000135 

.000355 

.000055 

22,000 

22,000 

.001670 

.  000120 

.000425 

.000070 

SJooo 

23,000 

.001840 

.000170 

.000515 

.000090 

24,000 

24,000 

.002100 

.000260 

.000650 

.000186 

25,000 

25,000 

.002310 

.000210 

.000815 

.000165 

20^000 

26,000 

intimate  atrength. 

General  summary. 

Specific  pravity 7.2571 

^Lvdnesa 14.88 

Tensile  strength  per  aqoare  inch  of  original  section pounds..    26,000 

Position  of  mptore 6".50  firom  neck 

Ghanoter  of  broken  snrfSMse coarse,  granular,  mottled 
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TESTS    OP   IRON   AND   STEEL. 


No.  426. 

Tension  Test 
Mark  on  bar,  2 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Lengtli,  20''. 


Applied  loads. 

Elonjcation 
per  inch. 

Sacceesive 

elongation 

per  inch. 

Permanent 

set. 

Saccessire 

pennanent 

set. 

Bemarks. 

Total. 

Persqiiare 
inch. 

Poundt, 

Poundt. 

Ineh, 

Inch, 

Ineh. 

Ineh, 

600 

600 

0. 

0. 

0. 

0. 

Initial  load. 

1.000 
2,000 
8.000 
4.000 
6,000 
0  000 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 

.000010 
.000060 
.000110 
.000170 
.000220 
.000275 

.000010 
.000050 
.000050 
.000060 
.000050 
.000055 

0. 
0. 
0. 
0. 
0. 
0. 

• 

7,000 

7.000 

.000340 

.000065 

.000005 

"".666065" 

8,000 

8.000 

.000395 

.000055 

.000010 

.000005 

»,000 

9.000 

.000445 

.000050 

.000015 

.000005 

10,000 

10,000 

.000515 

.000070 

.000020 

.000005 

11.000 

11,000 

.000580 

.000065 

.000045 

.000025 

12,000 

12,000 

.000640 

.000060 

.000050 

.000005 

13.000 

13,000 

.000715 

.000076 

.000065 

.000015 

14.000 

14.000 

.000800 

.000085 

.000085 

.000020 

15,000 

15,000 

.000865 

.000065 

.000100 

.000016 

1<V000 

16.000 

.000965 

.000100 

.000120 

.000020 

17,000 

17,000 

.001050 

.000085 

.000160 

.000030 

18,000 

18,000 

.001150 

.000100 

.000190 

.000040 

19,000 

19,000 

.001230 

.000080 

.000205 

.000015 

i?:IB!l 

20.000 

.  001355 

.000126 

. 000255 

.000050 

21,000 

.001480 

.000125 

.000305 

.000050 

23,000 

22,000 

.001610 

.000180 

.000370 

.000065 

23,000 

23,000 

.001750 

.000140 

.000445 

.000075 

24,000 

24,000 

.001950 

.000200 

.000550 

.000105 

26,000 

25,000 

,002130 

.000180 

.000655 

.000105 

20,000 

26,000 

.002403 

.000275 

.000850 

.000195 

27,000 

27,000 

.002695 

.000290 

.  001096 

.000245 

28,000 

28,000 

.003100 

.000405 

,001405 

.000310 

28,940 

28,940 

Ultimate  ttrength.          ; 

General  summartf, 

TeDsile  strength  per  square  inch  of  orieinal  section ponijkds..     28,940 

Elafltio  limit  per  sqaaro  inch  of  originalaeotion not  well  defined 

Position  of  mptnre , 8"ftomneck 

CbAracter  of  broken  surface .«. ooane»  gnnnlar,  mottled 


Mark  on  bar,  3 

Length,  12''. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 


TESTS   OP  IRON   AND   STEEL. 

Ko.  416. 

Compression  Test 
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AppUed  loads. 

Successive 

compres- 

sion  per 

inch. 

Compres- 
sion per 
inch. 

Permaneot 
set. 

Successive 
set. 

I&emarks. 

Total. 

Per  square 
inch. 

Founds. 

Paundt. 

Inch, 

Jneh. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2.000 
3,000 

2,000 
3,000 

.000070 

.000070 

0. 

.000110 

.000040 

0. 

-4,000 

4,000 

.000170 

.000060 

.000020 

"'"."666626"' 

5,000 

5,000 

.000210 

.000040 

.000030 

.000010 

6,000 

6,000 

.000260 

.000050 

.000040 

.000010 

7,000 

7,000 

.000310 

.oooorio 

.000050 

.000010 

8,000 

8,000 

. 000360 

.000050 

.000060 

.000010 

0,000 

9,000 

.000400 

.000040 

.  000060 

0. 

10,000 

10,000 

.000460 

.000060 

.  000070 

.000010 

11,000 

11,000 

.  000510 

.000050 

.000070 

0. 

12,000 

12,000 

.000S60 

.000050 

. 000070 

0. 

13,000 

13,000 

.000610 

.000050 

. 000070 

0. 

14.000 

14,000 

.000680 

.000070 

.000080 

.000010 

15.000 

13.000 

.  000730 

.000050 

.OOOOftO 

0. 

10,000 

16,000 

.000790 

.000060 

.000090 

.000010 

17,000 

17,000 

.000850 

.000060 

.  OOOOIK) 

0. 

18,000 

18,000 

.000900 

.000050 

.000100 

.000010 

•  10,000 

19.000 

.000960 

.000060 

.000110 

.000010 

20,000 

20,000 

.001030 

.000070 

.000130 

.  000020 

21,000 

21.000 

. 001000 

.000060 

. 000140 

.000010 

22,000 

22.000 

.001170 

.000080 

. 000150 

.000010 

23.000 

23,000 

.001220 

. oooo:o 

.000160 

.000010 

24,000 

24,000 

.001300 

.000080 

.000180 

.  000020 

25,000 

25,000 

.  001370 

.000070 

.000210 

.000030 

26.000 

26.000 

.001450 

.000080 

.  000 J20 

.000010 

• 

27,000 

27,000 

.001620 

.000070 

.  000250 

.000030 

28,000 

28,000 

.  001600 

.000080 

.000270 

.000020 

29.000 

29,000 

.001680 

.000080 

.000300 

.000030 

30,000 

80,000 

. 001770 

.000090 

.  000350 

.000050 

81,000 

31,000 

. 001870 

.000100 

.000390 

.000040 

32,000 

32,000 

. 001980 

.000110 

.000450 

.000060 

83,000 

33,000 

.002090 

.000110 

.  OU0500 

.000050 

34,000 

34,000 

.002250 

.000160 

.000590 

.000090 

35,000 

35,000 

.002390 

.000140 

.000700 

.000110 

36,000 

36,000 

.002590 

.000200 

.000840 

.000140 

87,000 

37,000 

.002760 

.000170 

.000980 

.000140 

38,000 

38,000 

.003020 

.000260 

.001180 

.000200 

Perceptible  deflection. 

89,000 

39,000 

.  003250 

.000230 

.001360 

.000180 

40,000 

40.000 

.003560 

.000310 

.001630 

.000270 

53,700 

63,700 

Ultimate  strength. 

I 

General  eummary. 


Ultimate  strength  per  square  inch  of  original  section . 
"• roffidlnre 


.pounds..      53,700 
triple  flexure 
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TESTS  OP  IRON  AND   STEEL. 
No.  416. 


Compression  Test. 
Mark  on  bar,  4 
Length,  11".985. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 


AppUed  loads. 

Comprea- 

aionper 

incL 

Suocearire 

comprea- 

aionper 

inch. 

Permanent 
set. 

Sncceaaive 

permanent 

aet. 

Bemarka. 

TotaL 

Peraqnare 
incb. 

Poundt, 
1.000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
33,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
54,250 

Pounds, 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
82,000 
83,000 
84,000 
85. 000 
30,000 
87,000 
88,000 
89,000 
40,000 
54,250 

Ineh, 
0. 

.000030 
.000080 
.000120 
.000180 
.000220 
.000280 
.000310 
.000370 
.000410 
.0004C0 
.000500 
.000560 
. 000610 
.000680 
.000720 
.000770 
.  000830 
.  000880 
.000960 
. 001020 
.001080 
.001130 
.  001200 
.  001270 
.001340 
.001430 
001500 
.001580 
. 001670 
. 001760 
.001860 
.001950 
.002070 
.002220 
.002360 
.002570 
.002700 

.003200 

Ineh. 
0, 

.000030 
.000050 
.000040 
.000060 
.000010 
.000060 
.000030 
.000060 
.000040 
.000050 
.000040 
.  OOOOCO 
.000050 
.000070 
.000040 
.000050 
.  OOOOCO 
.000050 
.000080 
.000060 
.000060 
.000050 
.000070 
.000070 
.000070 
.  OOOODO 
.000070 
.000080 
.000090 
.000090 
.000100 
.000090 
.000120 
.  000150 
.000140 
.  000210 
.000130 

.  ooo2*ao 

.000280 

IneK 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0.              1 

0. 

0. 

0. 

0. 

0. 

.  000010 
.  000010 
.  000020 
.000030 
.  000030 
.000050 
.000070 
.000080- 

.rooooo 

. 000100 
.  OOOllO 
.000130 
.000150 
.000170 
.000200 
.000220 
.000270 
.000320 
.000370 
.000420 
.000520 
.  000610 
.  000770 
.000840 
.001030 
.001230 

JncA. 
0. 

Initial  load. 
Ultimate  atnmgth. 



.000010 

0. 

.000010 
.000010 

0. 

.000020 
.000020 
.000010 
.000010 
.000010 
.000010 
.  000020 
.000020 
.000020 
.  000030 
.  000020 
.  000050 
.000050 
.000050 

.odoooo 

.000100 
.000090 
.000160 
.000070 
.000210 
.000180 

General  summary. 

Ultimate atrangth per  aqvare  inch  of  original  section ponnds..     64»250 

-— rof  failnre  triple  flezim 


TESTS   OF   IROK  AND   STEEL. 

No.  417. 

CompresHon  Test. 
Mark  on  bar,  8. 
Length,  V'SM&. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 


61i) 


AFpUed  loads. 

Comprcs- 

sionper 

icoL 

SooceMire 

conpres* 

aionper 

incli. 

Permanent 
set. 

Saoceasiye 
penna- 

nent  set. 

1 

TotaL 

Persqaue 
inch. 

Remarks. 

PoilfUlf. 

P0U9kf«. 

Inch. 

Inch. 

Inch, 

Inch, 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

0,000 

2,000 
8.000 
4,000 
0,000 
0,000 

.000033 

.000033 

0. 

.000067 

.000034 

0. 

.000183 

.000006 

0. 

.000183 

.000050 

0. 

.000238 

.000050 

0. 

7,000 
8,000 

7,000 
8^000 

.000801 

.000068 

0. 

.000833 

.000032 

0. 

9^000 

9,000 

.000383 

1000050 

0. 

10,000 
11,000 

10,000 
11,000 

.000433 

.000050 

0. 

.000483 

.000050 

.000017 

'"".'oooon" 

12,000 

12,000 

.000533 

.000050 

.000017 

0. 

18,000 

18,000 

.000583 

.000050 

.000017 

0. 

14,000 

14.000 

.000633 

.000050 

.000033 

.000016 

lfi,000 

A  000 

.000700 

1000067 

.000033 

0. 

10,000 

10,000 

.000733 

.000033 

.000033 

0. 

17,000 

17,000 

.000817 

.000084 

.000050 

.000017 

18,000 

18,000 

.000867 

.000050 

.000050 

0. 

19,000 

19,000 

.000917 

. 000050 

.000050 

0. 

20,000 

20,000 

.001000 

.000083 

.000067 

.000017 

21,000 

21,000 

.001050 

.000050 

.  000067 

0. 

22,000 

22.000 

.001133 

.  000083 

.000083 

.000016 

22,000 

23,000 

.001183 

.000050 

.0000t3 

0. 

24,000 

24,000 

.001233 

.000050 

.000100 

.  000017 

25^000 

25,000 

.001317 

.000084 

.000117 

.000017 

20,000 

20,000 

.001383 

.000D6O 

.  000133 

.000016 

27,000 

27,000 

.001450 

.  000067 

.000167 

.000034 

28,000 

28,000 

.001633 

.OOOObS 

..000217 

.000050 

•  29.000 

20,000 

.001617 

.000084 

.  000250 

.000033 

80,000 

80,000 

.001700 

.000083 

.000300 

.000050 

81,000 

81,000 

.001817 

.000117 

.  000317 

.000017 

82,000 

82,000 

.001883 

.000066 

.000350 

.000033 

83,000 

83,000 

.002017 

.000134 

.000433 

.000083 

84,000 

84.000 

.002133 

.000116 

.000483 

.000050 

85,000 

85^000 

.002300 

.000167 

.000567 

.000084 

80,000 

88,000 

.002467 

.000167 

.000700 

.  000133 

87,000 

87,000 

.002633 

.000166 

.000817 

.  000117 

Perceptible  deflection. 

88,000 

88,000 

.002817 

.000184 

. 000933 

.000116 

89,000 

89,000 

.003050 

.000233 

.001150 

.Oq0217 

40,000 

40,000 

.008300 

.000250 

. 001817 

.000167 

0(1^850 

60,650 

Ultimate  strength. 

General  Bummary. 

Ultimate  ttrengith  per  square  inoh  of  original  section 66,650 

"' TOf  lUlore triple  flexure 
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Mark  oq  bar,  9 
Length,  y'.062. 
Diameter,  l'M20. 
Sectional  area,  1  sqaare  incli 


TESTS   OP   IRON   AND   STEEL. 

No.  418. 

Compression  Test. 


Applied  loads. 

Compren- 

sionper 

inch. 

Sncoessire 

compre»* 

Bion  per 

inch. 

Permanent 

SOL 

Snecewive 

permanent 

set. 

Remarlu.     . 

TotoL 

Peraqnare 
inch. 

Poundt. 

Pound*, 

Inch. 

Inch. 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
8,000 
4,000 

2,000 
3,000 
4,000 

.000083 
.000150 
.000183 

.000083 
.000067 
.000033 

0. 
0. 
0. 



5,000 

5,000 

.000250 

.000067 

.000017 

"lomii" 

6.000 

6.000 

.000300 

.000050 

.000033 

. 000016 

7,000 

7,000 

. 000350 

.000050 

.000050 

.000017 

8.000 

8.000 

.000383 

.000033 

. 000050 

0. 

P  ono 

9.000 

. 000450 

. 000007 

.000050 

0. 

10,000 

10,000 

.000317 

.000067 

.  000067 

.000017 

11.000 

11,000 

.000567 

.  00005a 

.  0'JO0G7 

0. 

12.000 

12,000 

.000617 

.  000050 

.000067 

0. 

13.000 

13,000 

.000650 

.oooo:« 

. 000067 

,    0. 

14,000 

14,000 

.000750 

.oooroo 

. 0o0083 

.000016 

15,000 

15,000 

.000800 

.000050 

.ooooa3 

0. 

16,000 

16.000 

. COCSjO 

.000050 

.000100 

.000017 

17.000 

17.000 

.000917 

.000067 

.000117 

.000017 

18,000 

18.000 

.000983 

.000066 

.000133 

.000016 

19,000 

19,000 

.001033 

.  000050 

.000133 

0. 

20,000 

20.000 

.001117 

.  000'  84 

.000150 

.000017 

21,000 

21,000 

. 001183 

.000066 

.000150 

0. 

22.000 

22,000 

.001233 

.000050 

.000107 

.000017 

23,000 

23.000 

.  001300 

.000067 

.000167 

0. 

24,000 

24,000 

.001383 

.000083 

.000200 

.000033 

25,000 

25,000 

.001450 

.  000067 

.000233 

.000033 

26,000 

26,000 

.001533 

.000083 

.000283 

.000050 

27,000 

27,000 

.001050 

.000117 

.  000317 

.000034 

28,000 

28.000 

. 001733 

.000083 

.  000:J33 

.000016 

' 

29.000 

29,000 

.001833 

.  000100 

. 000383 

.000050 

30.000 

30,000 

.001900 

.000067 

.000417 

.000034 

81,000 

31,000 

.002017 

.000117 

.000483 

.000066 

82,000 

32, 000 

.002133 

.  000116 

.  000550 

.000067 

33.000 

33,000 

.002300 

.000167 

.000633 

.000083 

84,000 

34,000 

•  .002467 

.000107 

.000733 

.000100 

85,000 

35,000 

.002033 

.000166 

.000867 

.000134 

^ 

86,000 

30.000 

.002800 

.000107 

.001000 

.000133 

37,000 

87,000 

.003083 

.000283 

.001200 

.000200 

38,000 

38.000 

.003300 

.000217 

.  001400 

.000200 

89,000 

30,000 

.003650 

.000350 

.001717 

.000317 

40.000 

40,000 

.004033 

.000383 

.002000 

.000283 

Perceptible  deflection. 

62,800 

62,800 



Ultimate  strengUi. 

General  summary, 

intimate  strength  per  square  inch  of  original  section poonds  .    62.800 

Manner  of  faUnre T... triple  llernie 


TESTS   OF   IBON   AND   STEEL. 
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No,  317. 
Tension  Test 
Marks  on  bar,  ^^^72^ 
Diameter,  '^564. 
Sectional  area,  .25  sqaare  inch. 
Length,  6''. 


Applied  loads.        | 


Total. 


Per  sqaare 
inch. 


Elongation 
per  inch. 


SnccesslTe 
elongation 
per  inch. 


Permanent 
set. 


SnooeesiTe 
permanent 

set. 


Bemarks. 


PoundM. 

250 

1,250 

2,S00 

3,750 

5,000 

8,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

D.500 

9,750 

10,000 

10, 2.>0 

10, 500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 2J0 

12,500 

12,750 

13,000 

13.250 

13.500 

13, 750 

14.000 

14,250 

14,500 

14, 750 

15,000 

15,250 

15,600 

15,750 

16,000 

16,250 

16, 500 

10, 750 

17,000 

17,250 

17,500 

18,000 

18,500 

19,000 

19.500 

20,000 

20,600 

21,000 

21,600 

22,000 

22,500 

23,000 

23,600 

23,680 

20.450 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
30.000 
37,000 
38.000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
53, 000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
03,000 
64.000 
65.000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 

94, 720 1 


Itich, 
0. 

. 000167 
.000500 
. 000650 
.000850 
.001133 
. 001483 
.001518 
.  001550 
.  001600 
.001710 
.  001783 
. 00188J 
.001950 
. 002033 
. 002150 
.  002200 
.  0Q23:<3 
.  002466 
.  002533 
.  002650 
.002^66 
. 00301G 
. 003200 
.  0ii3500 
.  003683 
.  004066 
.  004316 
.004606 
.  004033 
.  005633 
.006016 
.  0063.'0 
.  006910 
.007983 
.  0085G6 
. 009166 
.009806 
.010900 
.011360 
.012566 
.013400 
.  014450 
.  015150 
. 010633 
. 017833 
. 019533 
. 020883 
.  024066 
.  026233 
.  0300G6 
.  033500 
.0417 
.0450 
.0500 
.0583 
.0658 
.0783 
.0983 
.1183 
.1400 


Ineh. 
0. 
.000167 
.  000333 
.  000150 
.000:00 
.000283 
. 000350 
.  000035 
. 000032 
.  OUOOJO 
.000116 

000067 
.000100 
.000007 
.  000083 
.  00U117 
.  000050 
.  000133 
.  000133 
.  000067 
.000117 
. 000210 

000150 
.  000184 
.  OOOUOO 
. 000183 
. 000383 
.  000250 
. .  000350 
.  000267 
.  000700 
.  000383 
.000534 
.000366 
.  001067 
.000583 

000900 
.OOOttO 
.  001034 
.000466 
.001200 
. 000834 
.001050 
.  000700 
.001483 
.  001200 
.  001700 
. 001350 
.003183 
. 002167 
.003833 
.003434 
.0082 
.0033 
.0050 
.0083 
.0075 
.  0125 
.0200 
.0200 
.0217 


Inch. 
0. 

.000050 
.000267 
.000267 
.000317 
.000400 
.000566 


Inch. 

0. 

.000060 
.000217 

0. 

.000050 
.000083 
.000166 


Initial  load. 


.000750 


.000184 


.000233 


Probable  elastic  limit 


.001433 


.000450 


.002383 


.000950 


.004066 


.001683 


.007188 


.003117 


.010916 


.003733 


.016683 


.  005767 


Hiorometer  removed. 


Ultimate  strength. 
Load  at  time  of  mptnre. 


General  summary. 

Specific  gravity 7.8635 

Hardness  21.65 

Tensile  strength  per  square  inch  of  original  section pounds..       94,720 

Elastio  limit  per  square  inch  of  original  section  (probable) do...      43,000 

Elongation  per  inch  after  rupture ^ inch..        0.175 

Elongation  per  inch  under  strain  at  elkstio  limit do...       .02533 

Keduotion  in  diameter  at  pointof  mptnre do...  .154 

Keduction  in  area  after  rupture,  per  oentnm  of  original  section 47.2 

Position  of  rupture '^25  from  middle  of  stem 

Character  of  broken  surface fine  silky;  cnp*shaped  ends 

Elongation  of  inch  seoUons ".09,  ".16,  "18  (".87  ftaoturei  section),  ^16,  ".10 
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TESTS   OP  IRON   AND   STEEL. 
No.  318. 


Tension  Test 
Marks  on  bar,  ^^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  &'. 


Applied  loads. 


Total. 


Persqaare 
inob. 


EloDgation 
per.  inch. 


Sacoessive 
elongation 
per  inch. 


Permanent 
set. 


Socoessiye 

permanent 

aet. 


Bemarka. 


Potmdf. 

2&0 

1,250 

2,600 

8,750 

5,000 

6,2S0 

6,500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8.250 

8,500 

8,750 

9,000 

9,250 

0,600 

0,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12, 250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,760 

16,000 

15,250 

15,500 

15.750 

16,000 

10.250 

16.500 

16.750 

17,000 

17,250 

17,600 

18,000 

18,600 

19,000 

10,500 

20,000 

20,500 

21,000 

21,500 

22.000 

22,600 

23,000 

23,600 

24,000 


Poundt. 
1,000 
6,000 
10,000 
16.000 
20.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82, 000 
83,000 
84,000 
35,000 
86,000 
37,000 
88.000 
39.000 
40,000 

'  41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
60,000 
60.000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
'  72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
91,000 
06,000 


Inch, 

0. 

.000116 
.000283 
.000438 
.000600 
.000816 
.000866 
.000900 
.000082 
.000982 
.001016 
.001066 
.001150 
.001183 
.001283 
.001283 
.001333 
.001350 
.001450. 
.001500 
.001583 
.001633 
.001666 
. 001716 
.001783 
.001833 
.  001916 
.001983 
.002083 
.002150 
.002250 
.002366 
.  002433 
.002600 

*  .002816 


.003183 
.003450 


.004150 
.004616 
.005010 
.  00.'.783 
.006283 
.007033 
.007013 
.008566 
.000316 
.010460 
.011250 
.012483 


.010050 
.018383 
.020733 


.029083 
.032483 


.040400 
.0450 
.0517 
.0613 


Inelt, 

0. 

.000116 
.000167 
.000150 
.000167 
.000210 
.000050 
.000034 
.000082 

0. 

.000034 
.000050 
.000084 
.000033 
.000050 
.000050 
.000050 
.000017 
.000100 
.000050 
.000038 
.000100 
.000033 
.000050 
.000067 
.000050 
.000083 
.000067 
.000100 
.000067 
.000100 
.000116 
.000067 
.000167 
.000216 
.000167 
.000200 
.000267 


.000367 
.000466 
.000400 
.000787 
.000500 
.000750 
.000880 
.000653 
.000750 
.001150 
.000784 


.001400 

.002167 

.002333 

.002850 

.002600 

.002760 

.003000 

.003400 

.003850 

.004067 

.0046 

.0067 

.0096 


Inch. 

0. 

0. 

0. 

0. 

.000016 
.000116 


Ineh. 


Initial  load. 


.000016 
.000100 


.000133 


.000017 


.000200 


.000067 


.000316 


.000116 


.000450 


.000184 


.000666 


.000216 


Elaatio  limit 


.001183 


.000517 


.002933 


.001760 


.005560 


.002617 


.009813 


.004263 


Micrometer  removed. 
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AppUedlottds. 

Elonntlon 
perlnch. 

Svecofdre 
elonffatkm 
perlnch. 

Permanent 

Mt. 

SaoceMire 

pennanent 

■et 

Bemarks. 

TotaL 

Perranare 

Pottndf. 
24,600 
25,000 
25,140 
22,600 

Poundt. 
08,000 
100,000 
100,560 

Inch. 

.0717 
.0900 
.1083 

Inch. 
.0104 
.0183 
.0183 

Inch. 

IndL 

mtimate  snensth. 
Load  at  timeol^aptiire. 

General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  section ponnds..    100,560 

Blastie  limit  per  sqaare  inch  of  original  section .....do —      52,000 

Elongation  per  inch  after  rapture inch..      0.1433 

Elongation  per  inch  nnder  strain  at  elastio  limit do 002433 

Redaction  in  diameter  at  iwint  of  rnptare do....       0. 124 

Redaction  in. area  after  rapture,  per  oentnmof  original  section ^9.2 

Position  of  rapture 2"fh)mneck 

Character  of  broken  sorfiice,  doll,  spongy  center,  60  per  centom}  fine  grannlar  at  dronmfereDce,  40  per 

centum. 
Elongation  of  inch  sections ".09  (".29  fhMstared  section),  ".14,  ".15,  'Ml,  "08 


No.  319. 


Tension  Test. 
Marks  on  bar,  ^\^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Length,  6^'. 


Elongation 
per  inch. 

Suooeasire 
elongation 
per  inch. 

Permanent 
set 

SuooesalTe 
set. 

Remarks* 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

8,750 

5,000 

6,260 

6,500 

6,750 

7  000 

7,260 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,600 

0,760 

'10,000 

10,250 

10,600 

10,760 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.600 

12,750 

13,000 

Pound§, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
26.000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
83,000 
34,000 
85.000 
36,000 
37,000 
88.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 

Inch. 
0. 

.000088 
.000217 
.000350 
.000516 
.000733 
.000766 
.000833 
.000883 
.000916 
.000950 
.000960 
.001033 
.001083 
.001150 
.001283 
.001283 
.001310 
.001400 
.001410 
.001510 
.001566 
.001610 
.001700 
.001766 
.001800 
.001900 
.001966 
.008110 
.002183 
.002283 
.002416 
.002583 

Inch, 
0. 

.000083 
.000134 
.000133 
.000166 
.000217 
.000033 
.000067 
.000060 
.000038 
.000034 
.000016 
.000067 
.000050 
.000067 
.000083 
.000050 
.000038 
.000084 
.000016 
.000100 
.OOOOGO 
.000044 
.000090 
.000060 
.000034 
.000100  • 
.000066 
.000160 
.000067 
.000100 
.■000133 
.000107 

IndL 
0. 
0. 
0. 

-..000066 

-.000066 

.000038 

IndL 
0. 

Initial  load. 
Slasticlimlt. 

—  .000066" 
0. 
.000099 

.000100 

.000067 

.000166 

.000066 

.000266 

.000100 



.000416 

.000150 

.000716 

.000800 
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Applied  loads. 

Elonfcation 
per  inch. 

Saccessive 
eloDgation 
per  iDch. 

Permanent 
set. 

Suocessive 

pennanent 

set. 

Kemarks. 

Total. 

Per  square 
inch. 

Pounds. 
13, 2.50 
13,600 
13,750 
14,000 
14,250 
14,600 
14.7.50 
15,000 
15,250 
15,600 

.  15,750 
16,000 
16,250 
10,500 
16.750 
17.000 
17,250 
17,500 
18.000 
18.500 
19,000 
19,500 
20.000 
20,600 
21,000 
21, 600 
22,000 
22,600 
23, 000 
23, 600 
24,000 
24,260 

24,500 

21,380 

Pounds. 
53,000 
64,000 
65,000 
66,0(t0 
67,000 
68,000 
69.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86, 000 
88,000 
90,000 
92,000 
94.000 
96,000 
97,000 

98,000 

Inch. 
.002700 
.  002983 
.003183 
.003483 
.003716 
.0042-3 
.004800 
.  005516 
.  005783 
.006633 
.007233 
.  008133 
.  008983 
.000766 
.010583 
.011583 
.012350 
.013750 
.015383 
.017716 
. 020283 
.022600 
.025316 
.028333 
.031716 
.  035333 
.038833 
.043583 
.0500 
.0583 
.0717 
.0817 
C.0917 
i.l017 

Jneh. 

.000117 

.000283 

.000200 

.000300 

.000233 

.0005f)7 

.000517 

.000716 

.  0002C7 

.000850 

.000600 

.000000 

.000850 

.0(K)783 

.000817 

.001000 

.000767 

.001400 

.001633 

.0023.13 

.002567 

.002317 

.002716 

.003017 

. U03383 

.003617 

.003500 

.  004750 

.006417 

.0083 

.0134 

.0100 

.0100 

.0100 

Jneh. 

Inch. 

I 

' 

.001416 

.000700 

1 

.003416 

.002000 

1 

1 

' 

1 

.006583 

.003167 

1 

intimate  strength* 
Load  at  time  of  rapture. 

.011833 

.005250 

General  summary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..      98,000 

Elastiolimitper  square  inch  of  original  section do —      49,000 

Elongation  per  incn  after  rupture inch..       0.136 

Elongation  per  inch  under  strain  at  elastic  limit do 002183 

Beduotlon  in  diameter  at  point  of  rupture do 144 

Reduction  in  area  after  rupture,  peroentumof  original  section 44.6 

Position  of  rupture 1".85  flrom  neck 

Character  of  broken  surface,  dull,  smoky  center,  60  per  centum;  fine  granular  at  circumference,  40  per 

centum. 
Elongation  of  inch  sections ".05,  ".07,  'MO,  ".18  (".84  firactured  section),  ".12 
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11.— STEEL  SPECIXSVS  FROM  JACKET  FOB  6"  STEEL  SI7LE  POS 
USITED  STATES  VAVT  DEPASTMEHT. 
8.  Ex.36 10 


SzrvcTi^  ^S^ecZ  7li^& 


SEx36  491 
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JBT 


Marks  on  bar, '   ^ 

Diameter,  ",5M. 

Sectional  area,  .25  sqaare  inch. 


Applied  loAdft. 

£lo]ifntion 
per iBoh. 

Inch. 
0. 

.000067 
.000233 
.000400 
.000607 
.000t>67 
.000«07 
.000907 
.001167 
.001200 
.001233 
.  00121.7 
.001300 
.001388 
.001867 
.001400 
.001433 
.OOICOO 
.001700 
.002U33 
.002800 
.002eOO 
.008067 
.004488 
.005400 
.006067 
.007338 
.008167 
000800 
!  010067 
.013338 
.015500 
.017700 
.020333 
.022667 
.025667 
.028667 
.032667 
.036833 
.041000 
.046833 
.033667 
.064000 
.078333 
.1233 

Saoceaaive 
elougatlon 
per  inch. 

Permaike&t 
aet. 

Soooeaaive 

permanent 

set. 

Bcmarka. 

ToUl. 

Per  sqaare 
incD. 

Poundt. 
25 

1,250 
2,500 
8,750 
5.000 
6,250 
7,500 
8,750 
10,000 
lu,230 
10,500 
10,750 
11.000 
11,250 
11,500 
11.750 
12,000 
12,230 
12.500 
12,730 
13,000 
13.250 
18,500 
18, 7:iO 
14.000 
14.250 
14.500 
11.750 
15,000 
'     15,500 

Poundt. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
85,000 
40,000 
41.000 
42,000 
43,0v0 
44.000 
45,000 
40.000 
47,000 
48,000 
40.000 
50.000 
61,000 
52.000 
53^000 
54,000 
66,000 
66.000 
67.000 
66.000 
50.000 
60.000 
62,000 
64.000 
60.000 
68,000 
70.000 
72.000 
74.000 
76.000 
78,000 
80.000 
82.000 
84.000 
86,000 
88.000 
00,000 
01,060 

Inth. 
0. 

.000007 
.000166 
.000107 
.000167 
.000100 
.000:^00 

OOOiOO 
.000:.'00 
.000033 
.000033 
.000034 
.000038 
.000038 
.000034 
.000038 
.000033 
.000067 
.000.00 
.000338 
.000267 
.0001.00 
.  0013b7 

0004b6 
;000067 
.000667 
.OOIMO 
.000834 
.001138 
.001667 
.002866 
.002167 
.002200 
.002633 
.002834 
.008000 
.008000 
!004000 
.003666 
.001667 
.005838 
.007334 
.010333 
.014338 
.044067 

Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Inltlalloaa. 
Elastic  limit. 

"f 

0. 

*'".*666io6* 

"■.*o66ioo"' 

1 

1 

.002567 

.002467 

1 

■■.607067' 

.004500 

16,000 
16,500 

Ultimate  strength. 
Iioad  at  time  of  mpture. 

1    17,000 

17.500 

'    18,000 

18.500 

10,000 

10.500 

20,000 

20,500 
21,000 
21.500 
82,000 
22.500 
22,000 
18,000 

Geniral  9ummary» 
Speoiflo  ffravity i 7.8621 


Bardnesa  _..  

Tenaile  Rtrencth  per  square  inch  of  oriffinal  aeotion pounda. 

Elastic  limit  per  square  inch  of  orisinal  section do. 


Elongation  per  incb  after  rapture inch.. 

Slonf!ation  per  inch  under  strain  at  clastic  limit do.... 

Reduction  in  diaroet«r  at  point  of  rupture do.... 

Rednctiou  in  area  after  lupiure,  per  centum  of  original  aection 

Position  of  rupture ".50  fh>m  middle  of  stem 

Character  of  broken  snrfare grannlar,  40  per  centum ;  dall,  spongy,  60  per  centum 

Elongation  of  inch  sectious ".13  (''.20  flractured  section),  ".20 


18.68 
01,060 
40.000 
0.21)67 
001500 
.134 
41.0 
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No.  437. 

Tmsion  Test 


Marks  on  bar,  *^f^ 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 


AppUedloiida. 

Elongation 
per  inch. 

Saccessivo 
elongation 
per  inch. 

Perroacent 
sot. 

Sncossive 

permanent 

set. 

Remarks. 

TotaL 

Per  sonare 
inch. 

Poundi. 
250 
1.250 
2.600 
8,750 
5,000 
6,250 
7,500 
8.750 
10,000 
10,250 
10,600 
10,750 
11,000 
11.250 
11,600 
11.750 
12,000 
12,250 
12,600 
12.750 
18,000 
13,2.0 
18,500 
18,750 
14,000 
14,250 
H600 
14,760 
15,000 
15,600 
16,000 
16,600 
17.000 
17,500 
18.000 
18,500 
19,000 
19,600 
20.000 
20.600 
21,000 
21.400 
18.800 

Povndt. 
1.000 
5.000 
10.000 
15.000 
20.000 
25.000 
30.000 
85.000 
45,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52.000 
53,000 
54.000 
65.000 
60.000 
57.000 
68.000 
69.000 
60,000 
62.000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
82.000 
84.000 
85.600 

Inch. 
0. 

.000050 
.000200 
.000350 
.000550 
.000700 
.000900 
.001050' 
.0013.-0 
.001500 
.001950 
.002400 
.  003250 
.003900 
.004700 
.005600 
.006400 
.007600 
.018750 
.009300 
.010100 
.010900 
.011700 
.  018150 
.014350 
.015000 
.016600 
.917450 
.019000 
.020900 
.024000 
.027000 
.030000 
.033550 
.037500 
.042000 
.047500 
.055000 
.063250 
.075500 
.095000 
.1600 

Inch. 
0. 
000050 

Inch. 

Indi. 
0. 

Initial  load. 

i 

000150        ^ 

.000150 
.000200 
.000150 
.000.00 
.  l>00150 
.000300 
.000150 
.000460 
.000450 
.000tt50 
.(K)0650 
.000800 
.OOUOUO 
.  000800 
.001200 
.001150 
.000550 
.000800 
.000800 
.000800 
.001460 
.001200 
.000650 
.001600 
.000850 
.001550 
.001900 
.003100 
.003000 
.003000 
.003550 
.003950 
.004500 
.005500 
.007500 
.008250 
.012250 
.019500 
.0650 

0. 
0. 
0. 
0 

0. 
.000100 

.000100 

Elastic  limit                   | 

..•.>..••••.••••••.•>••. 

1 

•         1 

.002450 

.002350 

1 

.000900 

.004460 

1 

1 

.011400 

.004500 

inUmate  strength. 
Load  at  time  of  mptare. 

.016700 

.005800 

Oentral  Bummary, 

Tensile  strength  per  square  inch  of  original  sectiop pounds..      85,000 

Elastic  limit  per  square  inch  of  original  section do  ...      41,000 

Elongation  per  inon  after  rapture inch..      0.2850 

Elongation  per  inch  under  strain  at  elaatio  limit do  ...    .001600 

Reductiou  in  diameter  at  point  of  rupture do...         .164 

Reducr  inn  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surfiMe dull,  spongy;  irregular  snr&ee 
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Marks  on  bar,  •^  ^  ^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pcundi, 
2J)0 
1,250 
2,500 
3.750 
6,000 
e,2S0 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
14.750 
15,000 
15.500 
10,000 
16,500 
17,000 
17,500 
•18,000 
18.500 
19,000 
10.500 
20.000 
20,500 
21,000 
21,500 
21.050 
19,000 


Per  square 
Idco. 


Founds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45  000 
40,000 
47,000 
48,000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
•64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84.000 
86,000 
87,800 


EloDftation 
per  inch. 


Inch, 

0. 
.000167 


.OOOJOO 
.000667 
.000833 
.000967 
.001133 
.001267 
.001300 
.  001333 
.001367 
.OOUOO 
.001533 
.001700 
.002033 
.002567 
.003267 
.004900 
.005367 
.  0U6:i:t3 
.  007267 
.OO&'iOO 
.000567 
.010400 
.011067 
.012133 
.018333 
.014733 
.016500 
.  019067 
.021667 
. 024667 
.  0-27933 
.  031333 
.  035000 


.045000 

.  051833 

.060000 

.071667 

.0933 

.1000 


Successive 
eloniratLon 
per  inch. 


Permanent 
set. 


Inch. 
0. 

.000167 
.000160 
.000167 
.000167 
.0001C6 
.000134 
.000166 
.000134 
.000033 
.000033 
.000034 
.000033 
.000133 
.000167 
.000333 
.000534 
.000700 
.00163;! 
.000467 
.000966 
.000934 
.001288 
.001067 
.000833 
.000667 
.001266 
.001000 
.001400 
.  001767 
.002567 
.  002600 
.  003000 
.003266 
.  00.1400 
.003667 
.004067 
.00.1333 


.  0i>8667 
.011667 
.021633 
.0607 


Inch. 


.000033 
.000067 


.000167 


.003167 


.  007467 


.012467 


Saccesslve 

permanent 

set. 


Inch, 


.000033 
.000014 


.000100 


.003000 


.  004300 


.005000 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strength. 
Load  at  time  of  rupture 


General  summary. 

Specific  gravity 7.M17 

Hardness lo.  lo 

Tensile  strength  per  square  inch  of  original  section pounds..      87.800 

Elastic  limit  per  square  inch  of  original  section ?®v-*     ^iSSl 

Elongation  per  Inch  after  rupture tech..      0.2200 

Elongation  per  inch  anderstrain  at  elastic  limit do ^^fj? 

Reduction  in  diameter  at  point  of  rupture '. t do —         .184 

Iteduction  in  area  after  rupture,  per  centum  of  original'seotion 41.» 

Position  of  rupture -.%; ; V        •  "l^^^^^^^ 

Character  of  hrohen  surface  ....  granular;  60  per  centum ;  dull  spongy  at  circumference,  40  per  centuni 
Elongation  of  inch  sections ''.17,  ".14,  (".85  fractional  section 


630 


TESTS   OP   IRON   AND   STEEL. 

No.  438. 

Tension  TesU 


Marks  on  bar,  ^  ^  ^ 

Diameter, "  564. 

Sectional  area,  .25  sqnare  inch. 


Applied  loads. 

EloDgation 
per  iocfa. 

SnooeasiTe 
eloDfsatioD 
per  iDch. 

Permanent 
aet. 

Snoceaaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  aqaare 
inoD. 

Pound*. 
250 
1,250 
2,600 
8.750 
6.000 
0,250 
7.500 
8,7rK> 
10,000 
10,250 
10,  M>0 
10, 750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13, 000 
13, 250 
13.500 
13,750 
14,000 
14.250 
14,500 
14.750 
15.000 
15,500 
16.000 
16.600 
17,000 
17,600 
18,000 
18,600 
19,000 
10,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22, 3^0 
21,500 

PoundM. 
1.000 
5,000 
10,000 
15.000 
20.000 
25,000 
80,000 
35,  too 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
40,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
.54,000 
55.000 
60,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64;  000 
60,000 
68,000 
70.  OUO 
72.000 
74, 000 
78,000 
78,000 
80,000 
82, 000 
84.000 
to,  000 
88,000 
80,250 

0. 

.000150 
.00031)0 
.000400 
.000500 
.  OOOdOO 
.000800 
.000050 
.001150 
.  001200 
.  001250 
.001300 
.001400 
.0015UO 
.001000 
.001700 
.  002160 
.002000 
.003050 
.004300 
.005100 
.006250 
.007350 
.008250 
.009850 
.010000 
.011150 
.012350 
.013150 
.015250 
.017000 
. 010750 
.022250 
.  021800 
.  02H0(I0 
.031500 
.03  000 
.030500 
.0l4r)00 
.  O.'ilOOO 
.  050500 
.071500 
.  0.^1250 
.1330 


Inch. 
0. 

.000150 
.000150 
.000100 
.000100 
.000100 
. 000 JOO 
.000150 
.000200 
.000050 
.  0000.'0 
.  000050 
.000100 
.000100 
.000100 
.000100 
.000450 
.  000450 
.  001350 
.000350 
.000800 
.001150 
.001100 
.000000 
.  001400 
.  0003.-0 
.0011.10 
.001200 
.000800 
.002100 
.  001750 
.  002750 
.  002500 
.002550 
.  0OI200 
. 003500 

. ooiroo 

.  OQi'OO 
.OAjOOO 
.  00»i500 
.  0(K-.00 
.0120'JO 
. 010750 
.043750 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

IfuA. 

a 

Initial  load. 
Elastic  Umit 

.000050 

.000050 

.002300 

.002250 

.000250 

.003050 

■'.oioooo'" 

".004656" 



'.'.'.'.'.'.'.'.'.'.' 

Ultimate  utrenxth. 
Load  at  time  of  mptnre. 



General  Mammary, 

Tensile  stren^rth  per  sqnaro  inch  of  or izinni  nection ponnda . .  89  280 

Blasticlimit  per  square  inch  of  original  section do...  47.'000 

Blongatlon  per  inch  ufter  riiptiin> inch..  0. 1700 

Elongation  per  inch  under  strain  ntelnstitt  limit do...  .001700 

Seduction  in  diami'tor  at  point  of  rupture              do...  084 

Reduction  in  area  after  rupture,  per  centum  of  original  section '.'.'.  27. 6 

Position  of  rupture at  neck 

Character  of  broken  surface jmuiular 

The  greatest  reduction  in  diameter  occurred  i-inoh  from  the  point  of  mptare. 


TESTS   OF  IRON   AND   STEEL. 
12.— 6^"  MAHH  GUN. 

IStMl  ■peoimens  from  breech  hoop,  retaining;  ring,  side  stmpa,  and  tmuom.] 

No.  394. 

Tension  Test 
Marks  on  bar,  ^^* 
Diameter,  '^564. 
Sectional  area^  .25  sqaare  inch. 
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Elongation 
per incb. 

SnoeessiTe 
elonfiation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

Met. 

Bemttka. 

ToteL 

PerMiiiare 
inoki. 

PottlMfo. 

250 
1,250 
2^500 
8,780 
5,000 
6^250 
7,500 
7  750 
8.000 
8.260 
8,500 
8.750 
91000 
9,250 
1      9,500 

Ptmndt. 
1,000 
5,000 

Inch. 

0. 
.000183 

Inch, 

0. 

.000183 
.000184 
.000133 
.000107 
.000166 
.002000 
.000034 
.000033 

0. 

.000033 
.000U34 
.000066 
.000034 
.0U0033 
.000033 
.0000.14 
.000033 
.000033 
.000034 
.000088 

0. 
.000033 
.000034 
.000033 
.0OOJ33 
.000067 
.000033 
.000034 
.000033 
.000088 
.000034 
.000033 
.000033 
.000067 
.oonos.^ 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

10,000    ,      .000267 
15,000          .000400 
20,000          .000567 
25.000          .000783 
80,000        '  .000933 
81,000           .000967 
82.000          .001000 
83, 000          .  001000 
84,000          .001033 
85.000          .001067 
86,000          .001133 
87,000          .001167 
88,000          .001200 
89,000          .00«233 
40. 000          .  001267 
41, 000          .  001300 
42.000           .001333 



0. 

9,750 

10.000 
10,250 
10,500 

0. 

10,750    [        43,000          .001367 
11,000    1        44,000    ,      .001400 
11,250    1        45.000          .001400 
11,500    .        46.000           .00l4:ci 

.000033 

.000033 

11,750 

47, 000    '      .  001407 

12,000 
12,250 
12,500 
12,750 
13.000 
18.250 
18,500 
38,750 
14,000 
14.250 
14,500 
14.750 
15,000 
15^250 

48.000    •      .001500 

49,000             .001^33 

50,000 
51,000 
52.000 
53,000 
64.000 
55,000 
56,000 
57,000 
58.000 
69,000 
60,000 
61,000 

.001600 
.001633 
.001667 
.001700 
.  001733 
.001767 
.001800 
.001833 
.001900 
.001933 

.000033 

0. 

........... 

1  ...       . 

.000067    1      .000034 

•■•   •- 



■  .,.. 

.002033    •      .000100 
. 002067    !      . 000034 

.000067    1    0. 

Tjifuftio  limit. 

Thetei 
incb. 

14,250 

isfle  atreae  f 
57,000 

ell  4,000  pounds  per  sqoB 
.  0042C7    '      .  002200 

kre  inch,  while  the  elonga 
..,.., 1....... 

14,500 
14,750 
15,000 
15,250 
15,500 
15.750 
16.000 
16,250 
16,500 
16,750 
17,000 
17.250 
17,500 
18,000 
I^ISOO 
19.000 
19,500 
20,000 
20.500 

58.000 
69.000 
60,000 
61.000 
82,000 
63.000 
64,000 
86.000 
66,000 
67,000 
68,000 
60,000 
70,000 
72. !  OO 
74,000 
76,000 
78,000 
80,000 
82,000 

.  006767           .  OO'J.'tOO 
.  012300           .  00.V.33 
.012:]33    •      .0mK)33 
.012700    .      .000J67 
.013967           .OJU'67 
.  016033          .  001066 
.015767    ,      .00073  J 
.010900    1      .001133 
.018367    1      .001437 
.010:67          .lOiKHH) 
.  0-20733           .  001466 
.021783           .001000 
.  02  067           .  001934 
.  023067           .  00J3o0 
.  <»-J9667           .  WI37O0 
.033500    1      .00:*33 
.037333           .00:iKl3 
.042333     1      .005000 
.  051700     1      .  000367 

".014267"   !*".*6U206'* 

1 

: 

1 

.020733    :      .006406 

1 

1 

1 

1 
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AppUed  loads. 

Saccesaive 
elonfration 
per  inob. 

Permanent 
set. 

Saoceuive 

permanent 

set     ' 

Bemarka. 

Total.    !^1bX" 

per  inch. 

Poundt. 
21,000 
21.500 
22.00U 
22,500 

Pounds. 
84,000 
86,000 
88,000 
90,000 

Inch. 
.  0.557U0 
.066667 
.0833 
.1133 

Inch. 

.004000 

.010967 

.016633 

.0800 

Ineh. 

Inch. 

Micrometer  remored. 
Ultimate  strength. 

General  eHmmary, 

SpedflG  gravity 7.8643 

Hardness 20.69 

Tensile  strength  per  square  inch  of  original  section poonds..      90.000 

Elastic  limit  per  square  inch  of  originafseotion '. do —     61.000 

Elongation perinon  after raptare inch..      0.1500 

Elongation  per  inch  under  strain  of  elastic  limit do 002067 

Seduction  in  diameter  at  point  of  rupture .» do 084 

Bednctlon  in  area  after  rupture,  per  centum  of  original  section * 27.6 

Position  of  rupture ".76fh>mneck 

Character  of  broken  surface ailky :  oontains  apota  of  diiferBnt  colors ;  fractured  obliquely 

Elongation  of  inch  sections ".U,  ".18  (".27  fractured  section) 


No.  395. 

Tension  Teat 
Marks  on  bar,  ®jp 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 

Elongation 
per  incb. 

elongatloii 
per  inch. 

Permanent 

set 

Successive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*. 

250 

1.250 

2.600 

3.750 

6.000 

6.250 

7,500 

7.750 

8,000 

8.250 

8.500 

8.750 

91000 

9.250 

9.500 

9.750 

10,000 

10,250 

10,500 

10.750 

11,000 

11.250 

11.600 

11,760 

12.000 

18,250 

12,500 

12,760 

18.000 

13,250 

18,600 

Pounds. 
1,000 
5^000 
10,000 
15,000 
20.000 
25.000 
30,000 
31.000 
82.000 
33,000 
84.000 
85.000 
86,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 

•63.000 
54,000 

0. 

.000133 
.000233 
.000367 
.000567 
.000733 
.000900 
.000933 
.000967 
.000967 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001383 
.001867 
.001400 
.001433 
.001467 
.001200 
.001538 
.001600 
.001688 
.001667 
.001700 

InOL 

0. 

.000188 
.000100 
.000184 
.000200 
.000166 
.000167 

:000034 
0. 

.000088 
.000038 
.000034 

;  000033 
.000034 
.000033 
^000033 
.000034 

000038 
;000038 

000034 
;000038 
.000083 

000034 

000038 
.000033 
.000067 
.000038 
.000034 
.000038 

Jneh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

0. 

0. 

•  000088 

.000088 
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Applied  loads. 


Total. 


Poimdf. 
13,750 
14,000 
14,250 


Persqnare 
inoh. 


PoundM, 
55.000 
50,000 
57.000 


Slon^ration 
per  inch. 


Inch. 
.001783 
.001833 
.001900 


SoocesBive 
elongation 
per  inch. 


Inch. 
.000039 
.000100 
.000007 


Permanent  Successive 
^  permanent 

***•  set. 


Inch. 


Inch, 


Iteniarks. 


Klaetic  limit. 


'    The  tensile  atress  fell  4,000  poonds  per  aqaare  inch,  while  the  elongation  inoreaaecl  ".0048  per 
inoh. 


18,250 
18,500 
18,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15.250 
15,500 
15,750 
18.000 
10,250 
10,500 
10.750 
17,000 
17.250 
17,500 
18,000 
18,500 
19.000 
J9,500 
20.000 
20,500 
21,000 
21,500 
21,780 


53,000 
54,000 
55,000 
50.000 
57,000 
58,000 
50.000 
60,000 
01,000 
62,000 
63,000 
64,000 
06,000 
66,000 
67,000 
68,000 
09,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86.000 
87, 120 


.006700 

.010000 

.010667 

.011633 

.012367 

.013500 

. 014107 

.015667 

.016567 

.017307 

.018600 

.020167 

.021033 

.023067 

.024000 

.026000 

.027400    i 

.029167 

.033000 

.037383 

.0421<r7 

.048267 

.057267 

.0667 

.0833 

.1100 

.1507 


.004^00 

.003300 

.000667 

.000066 

.000734 

.  001183 

.000667 

.0(U500 

.000900 

.000800 

.001233 

.001507 

.001766 

.001134 

.000933 

.002000 

.001400 

.002067 

.003533 

.004333 

.004834 

.000100 

.009000 

.009438 

.0100 

.0207 

.0467 


.013300 


.013267 


010167  .005867 


.020507 


.007400 


Micrometer  remoTe«l. 
Ultimate  strength. 


General  aummarjf. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..      87,120 

Elastic  limit  per  square  inch  of  original  section   .do...      57,000 

Elongation  per  incn  after  rupture..  inch..      0.1000 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001900 

Beductiou  in  diameter  at  point  of  ruptunt do. . .         .  004 

Beductlon  in  area  after  rupture,  per  centum  of  original  section 80.6 

Position  of  rupture ".25  from  neck 

Character  of  broken  surface silky ;  contains  spots  of  different  colors ;  oblique  fracture 

Elongation  of  inch  seotions ^....  ".15,  ".16  (".26  fhictured  section) 
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Marks  ou  bar,  B  Bi 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


TESTS   OF  IBON  AND   STEEL. 

So.  396. 

Tension  Test 


AppUed  loads. 

EioDsation 
per  inoh. 

SaocessiTe 
elongation 
per  inoh. 

Pennonent 
set. 

SncceMive 

ToUl. 

PeraqiiMe 
inch. 

'"  1 

Pounds, 
250 
1,260 
2.600 
8.760 
5,000 

Pounds, 
1,000 
6,000 
10,000 
16.000 
20,000 
25. 000 
30.000 
31.000 
82.000 
33,000 
34.000 
36,000 
86.000 
87.000 
88.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
46.000 
46.000 
47,000 
48,000 
49.000 
50,000 
61.000 
52.000 
63,000 
64,000 
65.000 
56.000 
67,000 
68,000 
60,000 
00.000 
62,000 
64,000 
60.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
86,720 

Inch. 
0. 

.000067 
.000200 
.000367 
.000533 
.000667 
.000867 
.000900 
.000933 
.000967 
.001000 
.001038 
.001067 
.OOUOO 
.001138 
.001167 
.001233 
.005667 
.008933 
.008967 
.009000 
.000033 
.009300 
.009567 
.010233 
.010967 
.  012233 
.012867 
.  013667 
.  0143G7 
.016433 
.  016367 
:0177C7 
.018400 
.020100 
.021333 
.022600 
.024500 
.027000 
.030000 
.033000 
.037533 
.042000 
.045267 
.050667 
.  067067 
.064667 
.0767 
.0967 
.1200 
.1733 

Inch. 

0. 
.000067 
.000133 
.000167 
.000106 
.000134 
.000200 
.000033 

.000034 

.000033 

.000033 

.000034 

.000033 

.000033 

.000034 

.000066 

.004434 

. 003266 

.000034 

.000033 

.000033 

.000207 

.000r67 

.000666 

.000734 

.001266 

.000434 

.001000 

.000700 

.001066 

.000934 

.001400 

.000638 

.001700 

.001238 

.001267 

.001900 

.002300 

.003000 

.003000 

.004633 

.004467 

.003267 

.006400 

.006400 

.007600 

.  012038 

.0200 

.0283 

.0633 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IcltUlload. 

6,260 

7.600 
7,750 
8,000 
8, 250 
8.500 
8,750 
9.000 
0.250 
0,500 
9,750 
10,000 
10.260 
10,600 
10,760 
11,000 
11,260 
11,500 
11,750 
12,000 
12,230 
12,600 
12,760 
13,000 
13,250 
13,500 
18,750 
14,000 
14,250 
14,600 
14,760 
16,000 
15,500 
16.000 
16,500 
17.000 
17,300 
18.000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
21,680 
19,600 

0. 

0. 



.007800 

.007300 

1 

.010883 

.003088 

.  014133 

.003800 

1 

Mioniuietei'  Tuiuoredr 

mtiniAtesimigth. 
Load  at  time  of  rapture. 

General  summary, 

TenriJe  strength  per  aqnare  inch  of  original  aection pounds..     84  720 

Blaetio  limit  por  square  inch  of  original  section do  40  000 

Elongation  per  Inch  after  mptore  inch"     0  2400 

Elongation  per  inch  under  strain  at  elostlo  limit do    "*      001^ 

Reduction  in  diamet'-r  at  point  of  rupture do 134 

Bednctlon  in  area  after  rupture,  per  centum  of  original  section .*.'. .'.'.  V.V.  .V.V.V.V. ...'.,'.         41.9 

Position  of  rupture 1'' 65'from  neck 

Character  of  broken  surface,  duU  sUky,  40  per  centum ;  fine  granular,  00  per  oentum.'  *  The  bar  parted 

first  in  the  silky  section.  t— -«~ 

Elongation  of  inch  sections ".IB,  ".24  (".83  fhustnred  aaeiion) 
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Marks  on  bar,   m* 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


No.  397. 
Temion  Teat 


Applied  loads. 

EloDgaHoii 
perincb. 

SaoeoMiTe 
elonjratioD 
per  inch. 

PennaaeDt 

■et 

Sacceaeire 

permonent 

•et. 

Rcmarka. 

Total. 

Per  square 
inch. 

P<mndi. 
250 
1,260 
2,500 
3,750 
5,000 
6,260 

PottlUif. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
38.000 
84,000 
85.000 
36,000 
87,000 
88,000 
89,000 

40,000 

41.000 
42,000 
4:1,000 
44.000 
45.000 
46.000 
47.000 
48.000 
40,000 
60.000 
51.000 
52,000 
53,000 
54,0c0 
55.000 
66,000 
67.000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,000 

Inch, 
0. 

.000007 
.000238 
.000400 
.000567 
.000733 
.000900 
.000938 
.000967 
.001000 
.001033  • 
.001007 
.001100 
.001133 
.001200 
.001283 
5    .001300 
\   .005267 
.005633 
.  005967 
.006483 
.007267 
.008033 
.008900 
.009433 
.010400 
.011000 
.011000 
.012700 
.013433 
.014500 
.015600 
.010433 
.017600 
.018367 
.019500 
.020600 
.022100 
.024067 
.026767 
.  029767 
.032967 
.036000 
.040000 
.044167 
.049333 
.056000 
.064000 
.0733 
.0867 
.1100 
.1700 

Inch. 
0, 

.000067 
.000166 
.000167 
.000167 
.000106 
.000167 
.000033 
.000034 
.000038 
.000033 
.000034 
.OO0O33 
.000033 
.000067 
.000033 
.000067 
.003967 
.000366 
.0003.34 
.000466 
.000834 
.000766 
.000867 
.000333 
.000967 
.000600 
.000900 
.000800 
.000733 
.001067 
.001100 
.000833 
.001167 
.000767 
.001133 
.001100 
.001500 
.001967 
.002700 
.003000 
.003200 

.004000 

.004167 

.005106 

.006667 

.008000 

.0093 

.0184 

.0288 

.0600 

Inch, 
0. 
0. 
0. 

?: 

0. 
0. 

Inch, 
0. 

Initial  load. 

7,600 

7,760 

8,000 

8,260 

Etoaticlimit. 

8,500 

8,750 

0. 

9,000 

9.250 

9.500 

1      9,750 

... 

10,000 

10,230 
10^500 
10.750 
11.000 

.008867 

.003867 

11,250 
11,500 

.006433 

.002568 

11,750 

:    12,000 

,    12, 210 

12,500 
12.780 

.010000 

.008567 

13.000 

13.260 

13.600 

13.750 
14,000 

.  011138 

.001188 

14, 2!^0 

14.500 

14,750 

15,000 

.019600 

15,500 

16,000 

16.600 

17,000 
17,600 
18,000 
18,600 
10.000 
10,500 
20,000 
20,500 
21,000 
21,600 
21,750 
20.000 

Micrometer  Tom(inrc<1. 

Ultimate  atrength. 
Load  at  time  of  mptare. 

General  summary, 

SpeefHe  gnrity 7.8654 

mnlneaa _[[       1535 

TenaUe  strength  per  sqaare  inch  of  original  section .'.'.V.  .".'.'.''.'.*.' .'poinds! !      87,  OOO 

Elastic  limit  per  sqnare  inch  of  orlirinal  section do  40  000 

Eloniration  per  inch  after  mptnre Inch         0  2333 

Elongation  per  inch  under  strain  at  elastic  limit do  .O(»iao0 

Redaction  in  diameter  at  point  of  mntare       do I04 

Redaction  in  area  after  rupture,  per  centum  of  original  section '...'.'....','.'.'.         '33. 6 

Position  of  mptare 1".35  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  a  dull,  silkv  spot  at  circumferonce 

Elongation  of  inch  sections ".17  (".82  fractured  section).  ".21 
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TESTS   OF   IRON   AND   STEEL. 
No.  398. 

Tension  Test. 


Marks  on  bar,  ?^ 

Diameter,  ''.5O4. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Poundi. 

260 

1.250 

2,500 

3,750 

6,000 

0,250 

7,500 

7,750 

&U00 

«,250 

8,600 

8.750 

0,000 

9,250 

9.500 

9.750 

10,000 

10,250 

10.500 

10.750 

11, 000 

11.250 

]1.5(»0 

11,750 

12. 000 

12.250 

12.600 

12. 7:)0 

13,000  . 

13. 2:>0 

13,500 

13,730 

14.000 

1J.250 

14.500 

14. 750 

15,000 

13,500 

16,000 

10,500 

17.000 

17,500 

18.000 

18.500 

19,000 

10,500 

20,000 

20,500 

21,000 

21.600 

21,860 

19,500 


Per  sqnare 
inch. 


Pottiuff. 
1,000 
6,000 
10,000 
1^000 
20,000 
35,000 
80.000 
81,000 
32,000 
33,000 
84,000 
85,000 
30,000 
37,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
61.000 
62.000 
63.000 
64,000 
65,000 
66.000 
57.000 
58.000 
60.000 
60.000 
02,000 
64.000 
60,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80.000 
82,000 
84.000 
86.000 
87,440 


EIooffatioD 
per  Inch. 


Inch. 
0. 

.000067 
.0<i0200 
.000383 
.000467 
.000667 
.000800 
.0(<08G7 
.000900 
.000033 
.000967 
.001000 
.001033 
.001067 
.  001 100 
.  001167 
.001200 
.004067 
.000000 


.007100 
.007767 
.008367 
.009267 
.010000 
.010733 
.011700 
.012333 
.  013233 
.014000 
.  015233 


.017000 

.017733 

.010033 

.020200 

. 021067 

.023867 

.026133 

.026033 

.032967 

.035667 

.  039267 

.044133 

.040667 

.055333 

.062333 

.0767 

.0867 

.1133 

.1667 


SaccefMUve 
elongation 
per  inch. 


JfUh. 

0. 

.000067 
.000183 
.000133 
.  0001.^ 
.000200 
.000183 
.0i)0067 
.000033 
.  000033 
.0(0034 
.  000033 
.000033 
.000034 
.000033 
.000067 
.0U0033 
.003467 
.001333 
.000A33 
.000207 
.000067 
.000000 
.000900 
.000733 
.  000733 
.000967 
.000633 


.000707 

.001233 

.000700 

.001067 

.000738 

.  001300 

.001167 

. 001467 

.002200 

.002566 

. 002600 

.003934 

.002700 

.003600 

.004806 

.005534 

.005660 

.007000 

.014367 

.0100 

.0266 

.0534 


Permanent 


Tneh. 


SnctteMive 

penuanent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  Umit. 


.006000  .000000 


.000800 

.003800 

, 

.013733  1 

.008033 

1 

1 

.019167  1 

.006484 

1 

Miorometer  removed. 


Ultimate  strenstb. 
Load  at  time  of  raptnre. 


General  summary. 

Tensile  strength  per  square  inch  of  orleioAl  section pounds.. 

Elaatlo  limit  per  square  inch  of  original  section do — 

Elongation  per  inch  after  raptnre  Inch.. 

Xlongation  per  inch  under  strain  at  elastic  limit do.... 

Bednction  in  diameter  at  point  of  rupture do.... 

Reduction  in  area  after  rupture,  per  centum  of  original  section. 


87.440 
40.000 
0.2500 
.001200 
.184 
89.2 


Position  of  rupture ".26  ftrom  middle  of  stem 

€h*racter  of  brolien  surface dull  silhy,  90  per  centum ;  granular,  10  per  centum ;  oblique  finaotore 

Elongation  of  inch  section ".17  (".87  iVactured  section).  ".21 


TESTS   OF   IRON   AND   STEEL. 
No.  309. 
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Tension  Teat. 
Marks  on  bar,  ^ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 


Poundt, 
1,000 
A.  000 
10, 000 
15.000 
20,000 
25,000 
80.000 
31,000 
32,000 
83,000 
84,000 
85,000 
80,000 
87,000 

88,  COO 

89.  COO 
40,000 
41,000 
42.000 
43.000 
44.000 
45.000 
40,000 
47,000 
48,000 
40,000 
50.000 
51.000 
52.  too 
58,000 
64.000 
55,000 
50.000 
57.000 
58,000 
50,000 
00,000 
63,000 
04.000 
60.000 
68,000 
70.000 
72.000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88.000 
90,000 
92.000 
03.520 


Ineh. 
0. 

.000067 
.000233 
.000367 
.600533 
.000700 
.000867 
.000807 
.000900 


.000067 
.001000 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.  001233 
.  001267 
.  001300 
.001883 
.001367 
.001400 
.001433 
.  001467 
.001500 
.001567 
.001633 
.001700 
.004067 
.006400 
.007733 
.008600 
.009000 
.011067 
.  012100 
.013600 
015000 
.017000 
.020000 
.022333 
.024067 
.027400 
.030600 
.034000 
.038000 
.043038 
.04h000 
.0533 
.0667 
.0767 
.0967 
.1400 


Sacccsaive 
eloncration 
per  inch. 


Inch, 

0. 

.000067 
.000166 
.000134 
.000166 
.000167 
.000167 

0. 

.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.0000f3 
.  000033 
.000034 
.000033 


^•™?»*'**  I  permanent 
'^^  set. 


Indi. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000034 
.000033 


.000034 

.000033 

.000033 

.000034 

.000033 

.000067 

.000066 

.000067 

.002367 

.002383 

.001333 

.000867 

.001800 

.  001167 

.001083 

.001500 

.001400 

.OO-JOOO 

.003000 

.002333 

.002334 

.002733 

.  003200 

.003400 

.001000 

.005033 

.004067 

.0053 

.0134 

.0100 

.0200 

.0438 


.000038 


.004567 


.009883 


Inch. 


.000038 


.004584 


.005260 


Remarks. 


Initial  load. 


ElaailQ  limit. 


Micrometer  remoTtd. 


Ultimate  strenRth. 
Load  at  time  of  rupture. 


Speciflo  graTity 
liardnees 


Oeneral  summary. 


Tensile  strength  per  square  inch  of  ori^altectlon pounds 

Elasiio  limit  per  square  inch  of  original  section do.- 

Elongation  per  inch  after  rupture --•••: a 

Elongation  per  square  inch  under  strain  at  elastic  1  imlt do... 

Bodnctlon  in  diameter  at  point  of  rupture.......^....-.-. J- - do.. 

Redoction  in  area  after  rupture,  per  centum  of  original  sectton 

Pnnitton  of  rupture A'-»y'    1"  40  from  neck 

Character  of  broken  surfoce v;«-?°«®  ^J^^?'  cup-shamd  ends 

Elongation  of  inch  sections 'MO  (".37  fractured  section), '  .21 


7.8644 
20.03 
93,520 
53.000 
0.2267 
.001700 
.174 
52.2 
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TESTS   OF   IRON  AND   STEEL. 
No.  400. 
Tension  Test. 


Marks  on  bar,  '^ 
Diameter,  ''.664. 
Sectional  area,  .25  sqaare  inch. 


AppUedloada. 

EloDjcation 
per  iDch. 

SacoeBsive 
elongation 
perinch. 

Permanent 
set. 

SnooewiTe 

permanent 

set. 

B«nuffk8. 

Total. 

Per.sqaftre 
inch. 

Poundf. 
260 
1, 250 
2.500 
8,750 
5,000 
6.250 
7,600 
7.750 
8,000 
8.250 
8,500 
8,750 
9,000 
9,250 
9.600 
0,750 
10,000 
10,230 
10,600 
10,760 
11,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,600 
12.750 
13,000 
13,250 
18,600 
13,760 
14,000 
14,250 
14,500 
14,750 
16,000 
16.600 
16.000 
16,500 
17,000 
17,600 
18,000 
18,600 
10,0(J0 
19.500 
20,000 
20.600 
21.000 
21.500 
22.000 
22.600 
22.920 
18,200 

Poundt. 
1,000 
6.000 
10.000 
]5,000 
20,000 
2.^000 
30,000 
31.000 
32,000 
33,000 
34.000 
85.  OOU 
36.  OlO 
87.000 
38,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
60,000 
61,000 
62.000 
63.000 
64.000 
65,000 
60,000 
67,000 
68,000 
69.000 
60.000 
62,000 
64.000 
60,000 
68,000 
70.000 
72,000 
■     74,000 
76,000 
78,000 
M,  000 
82.000 
84,000 
86,000 
88.000 
90,000 
91.080 

Inch. 
0. 
.000160 
.000325 
.000476 
.  000 160 
.O0OV25 
.0009.10 
.001025 
.00100 
.001075 
. 001125 
.001150 
.  001200 
.001225 
.0012.5(1 
.  001-276 
.00  326 
.001330 
001375 
.001423 
.001450 
.001500 
.001550 
.001600 
.001750 
.002000 
.002350 
.002725 
.003575 
.004650 
.008750 
.009450 
. 010126 
.010726 
.011725 
.012300 
.0I85'25 
.015300 
.017000 
.019:i76 
.022025 
.024300 
.027000 

.03:{5>5 

.037600 

.044500 

.0500 

.0575 

.0650 

.0776 

.0950 

.1500 

Inch. 
0. 

.000150 
.000175 
.OOOl.'W    ' 
. 000175 
.000173    1 
.000125 
.000073    , 
.000025    ) 
. 0000J3 
.000050 
. (00023 
.  O'lOOoO 
.  000025 
.000025 
.000025 
.000050 
.000025 
.000025 
.O0ii0.0 
.000025 
. 000050 
.000030 
.000050 
.000150 
.000250 

.000375 

.000850 

.  001076 

.004100 

.000700 

.000675 

.000600 

.OOKHM) 

.OOt.575 

.  (.01-225 

. 001775 

.001700 

.002876 

.002650 

.002275 

.002700 

.005026 

.OOli^K) 

.003975 

.007000 

.0056 

.0076 

.0076 

.0125 

.0176 

.0550 

Ineh. 

0. 

0. 

.000026 
.000026 
.000050 
.000076 
.000075 

Inch. 
0. 

'.*  660025" 

0. 

.000025 
.000026 

0. 

Initial  load. 
Elastic  limit 

Ultimate  strenetb. 
Load  at  time  of  rapture. 

".ooootJ" 

"'6.' 

... 
"' ".'660075* 



0. 



.00010 J 

.090025 

.000800 

.000700 

.007160 

.006660 

.011250 

.008800 

1 

General  eummarjf, 

^  ciflcgrarity 7.8643 

-lardness 21.05 

Tensile  Htrength  per  sqaare  inch  of  original  sectioa poonds..      91,680 

Elastic  limit  par  square  inch  of  origiaarsection  do....      47,000 

Elongation  per  inch  after  rnptnre inch..      0l2225 

Elongation  per  inch  an der  strain  at  elastic  limit do 001600 

Beduci  ion  in  diameter  at  point  of  rapture  do 104 

Reduction  in  area  after  rupture,  per  centum  of  original  section  57. 0 

Position  of  rapture r'.20  from  neck 

Character  of  broken  surface fine  silky,  cop-sbaped  ends 

Elongation  of  Inch  sections ".12,  ''.16,  ''.26  (".86  fraotared  aeetlon) 
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No.  401. 

TenHon  Test. 
Marks  on  bar,  ^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

ElonntloD 
perUkob. 

Sooo«Mive 

set. 

Sncceesitro 

permsnent 

set. 

ToUL 

Poundt. 
250 
1,250 
2.600 
8.750 
6.000 
6,230 
7,500 
7,750 
8.000 
8,250 
8,500 
8,750 
9.000 
0,230 
9,.'H)0 
9,730 
10,000 
10, 2S0 
10,500 

10, 7:0 

11.000 
11.2:0 

ii.noo 

11,750 
12,000 
12,250 
12,500 
12,760 
18,000 
18,250 
18,300 
13,730 
14,000 
14.250 
14,600 
14,750 
16,000 
15.500 
16,000 
16,600 
17,000 
17,500 
18,000 
18,.^00 
19,000 
19,600 
20.000 
20,600 
21,000 
21,600 
22.000 
2-2,500 
22,060 
18,500 

PerflquR 

Remarks. 

Pounds, 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85.000 
86,000 
87.000 
88.000 
89.000 
40.000 
41.  (KM) 
42,000 
43.000 
44.000 
4.\000 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62.000 
63,000 
64,000 
66.000 
66,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
82.000 
84,000 
86,000 
88.000 
90.000 
91,840 

Intk. 
Ol 

.000100 
.000260 
.000425 
.000576 
.000725 
.000900 
.000925 
.000050 
.000976 
.001000 
.001025 
.001050 
.  001076 
.001125 
.001150 
.001225 

.oow.o 

.001800 

.001323 

.  OOLtSO 

.OUNOO 

.001425 

.  001450 

.001500 

.001650 

.  001575 

.001625 

.001675 

.001700 

.001776 

.001826 

.009075 

.010700 

.011325 

.012200 

.013575 

.014886 

.016750 

.018600 

.021100 

.023750 

.026076 

.028800 

.038876 

.036076 

.040750 

.046500 

.032000 

.0625 

.0725 

.0000 

.1475 

Inek. 

0. 
.000100 
.000150 
.000175 
.000150 
.000160 
.000175 
.0<J0025 
.000026 
.000026 
.000023 
.0000J5 
.  000025 
.000023 
.000030 
. 000025 
. 000075 
.000025 
.000050 
.  000023 
.  000025 
.0000.-.0 
.000025 
.000023 
.000030 
.0000:0 
.000025 
.000030 
.OOOO-'iO 
.000025 
.000075 
.000060 
.008150 
.  000725 
.000026 
.000875 
.001876 
.  0012:0 
.001925 
.001850 
.002500 
.002650 
.00232.'> 
.002725 
.003576 
.001700 
.004676 
.  004750* 
.006500 
.0105 
.0100 
.0175 
.0675 

Inch. 

a 
a 
0. 
0. 
0. 
0. 
0. 

Inch, 

a 

Initial  load. 

■ 

0. 

"■.'666625"' 
**.  006625"' 

'".*666o26** 


0.' 

.000050 

.000025 

Elastic  limit. 

.000126 

.000076 

.011200 

.011076 

Micrometer  removed. 

TTltimste  strencth. 
Load  at  time  of  rapture. 

General  eummary. 

Tensile  strength  per  nqaare  inch  of  original  section pounds..      91,840 

Xlsstic  limit  per  square  inch  of  on|{inarsection do —      65,000 

Xlongation  per  inch  alter  rupture        inch..      0.2400 

Elongation  per  inch  under  strain  at  cissticlimit do 001825 

Beduotion  in  diameter  at  point  of  rapture do 194 

Bednction  in  area  after  rapture,  per  centum  of  original  section 67.0 

Position  of  rapture r'.20  from  neck 

Character  of  broken  surfuce fine  ailkv,  oup-ehaped  ends 

Elongation  of  inch  sections ".18,  ".20,  ".27  (".36  fractured  section) 


640  TESTS   OF  IRON   AND   STEEL. 

13.— STEEL  FROM  THE  TUBE  OF  THE  8''  TATES  B.  L.  KIFLE. 

No.  663. 
Mark,  B 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 


Total. 


Per  ranaro 
iaco. 


Elongation 
per Inch. 


Snooesaive 
elongation 
per  inoh. 


Pennanent 
set. 


Sacceasive 

pennanent 

set. 


Bemarks. 


Pounds. 

250 

1,250 

2,  COO 

8.750 

5.000 

0,2.^) 

7.500 

8,750 

10,000 

10.250 

10.500 

10,750 

11.000 

11. 250 

11.500 

11,750 

12.000 

12,250 

12.500 

12. 750 

13.000 

13.2.'H) 

13.500 

13.750 

11,000 

14,250 

14,500 

14,750 

15,000 

15,  r>oo 
18,000 
10,600 
17,000 
17,600 
18,000 
18,600 
19.000 
10,500 
20,000 
20,500 
21.000 
21,500 
21,000 


Pound*. 
1.000 
5,000 
10.000 
15.000 
20.000 
25.000 
80.000 
83.000 
40,000 
41,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54.000 
65.000 
66,000 
67.000 
68,000 
59.000 
60,000 
63.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
87.600 


Inch, 
0. 

.000150 
.000250 
.000400 
.000530 
.000750 
.000950 
.001200 
.  001f.00 
.001550 
.001700 
.002100 
.002950 
.003400 
.003950 
.004200 
.003030 
.005500 
.006650 
.006850 
.007400 
.008030 
.009050 
.009650 
.010550 
.011100 
.012000 
.012800 
.013700 
.015400 
.017350 
.010150 
. 021400 
.028500 
.026750 
.028600 
.030750 
.033900 
.087000 
.0406U0 
.045000 
.049600 


I  0. 


Inch. 


.000150 
.000100 
.000150 
.000150 
.000:>00 
.000200 
.000250 
.000300 
.000050 
.000150 
.000400 
.000860 
.000450 
.000550 
.000250 
.000850 
.000450 
.001150 
.000200 
.000350 
.000050 
.001000 
.000600 
.000900 
0550 


.000800 


.001700 
.001950 
.001600 
.002250 
.002100 
.002250 
.002850 
.002150 
.003150 
.003100 
.003600 
.004400 
.004600 


Inch. 

0. 

0. 

0. 

0. 

0. 

-.000050 
-.000050 


Inch. 


-.000030 
0. 
0. 
.000050 


InlUal  load. 


Elasticllmit. 


.001350 


.001350 


.004350 


.003000 


Tensile  strength. 


General  summarp. 

Tensile  strength  per  square  inch  of  original  section ponnds.-      87,600 

Elastic  limit  per  sqnare  inch  of  original  seotton ,...do_...      41.000 

Elongation  per  Inch  after  rapture •-...-. Uioh..      0.0500 

Elongation  per  inoh  under  strain  at  elastic  limit do <^^^ 

Bednctlon  in  diameter  at  point  of  rapture - do 004 

Bednction  in  area  after  rapture,  per  centum  of  original  section 1.5 

Position  of  rupture - ^^.. at  neck 

Character  of  broken  surface,  granular,  radiating  from  a  point  in  clrcnmferenoe  of  broken  snrfaoe  {  fract- 
ured suddenly  under  the  maximum  load.  ^  *.  .,  *• 
ElongaUonof  fnc>section» ".08  ".07 


Mark,0 

Diameter, "  J64. 

Sectional  area,  .25  square  inch. 
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Applied  loads. 

EUmneicm 
periDOh. 

SaooeMlTe 
eloncation 
perlnch. 

Ponnanent 
set. 

Saeo«MiTe 

permanent 

aet. 

Remarka. 

ToteL 

PeraqoAre 
inoH. 

Pound$. 

250 

1,250 

2.600 

8,750 

6,000 

8,250 

7^600 

8,750 

9.000 

9.250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12.750 

13.000 

18,260 

18,500 

18,750 

14,000 

14,250 

14,600 

14,750 

15,000 

16,600 

18,000 

16,600 

17,000 

17,500 

18,000 

18,500 

19,000 

19.500 

20.000 

20,500 

21,000 

21.600 

22.000 

22,180 

PoundM, 

1,000 
6.000 
10,000 
16,000 
20,000 
2.%  000 
80,000 
86.000 
86.000 
87,000 
88,000 
89.000 
40.000 
41,000 
42.000 
43,000 
44,000 
46.000 
46,000 
47.000 
48.000 
49,000 
60.000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72.000 
74,000 
76.000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
88,720 

Inch, 
Ol 

.000150 
.000300 
.000500 
.000050 
.000850 
.001100 
.001300 
.001400 
.001400 
.001450 
.001500 

.ooi5:.o 

.001750 

.002000 

.002460 

.003100 

.00:H50 

.003900 

.004400 

.004900 

.006600 

.006550 

.007 100 

.007900 

.008600 

.009150 

.009650 

.010400 

.011000 

.012350 

.013150 

.014900 

.010150 

.017760 

.019450 

.  0217;iO 

.024850 

.0250 

.0300 

.0325 

.0550 

.0400 

.  0425 

.04-0 

.O-VOO 

.0575 

Inch. 

a 

.000150 
.000160 
.000200 
.000150 
.000-200 
.000250 
.000200 
.000100 
0. 

.000050 
.000030 
.000050 
.000200 
.000250 
.000450 
.000650 
.0003i^0 
.000450 
.000.100 
.000500 
.000700 
.000950 
.000550 
.  00U800 
.000700 
.000550 
.000500 
.000750 
.001200 
.000750 
.000800 
.001750 
.001260 
.001600 
.001700 
.002300 
.003100 
.000150 
.OO.'^O 
.0025 
.0025 
.0050 
.0025 
.00J5 
.0050 
.0076 

Inch. 
0. 
0. 
0. 

a 

0. 
0. 
.000050 

Inch, 

a 

Inltialload. 
Elaatio  limit. 

Tensile  strength. 

*".*  000050* 

.001500 

.001450 

.004400 

.002900 

**'*'* 

General  summarjf, 

Speeifio  (crayity 7.8644 

Hardness [\        17.90 

Tensile  strength  per  square  inch  of  oriefnal  section. pounds..      88^720 

Elastic  limit  per  square  inch  of  original  section do....      40,000 

Elongation  per  inch  after  rnptnre inch..      0.0700 

Elongation  per  inch  under  strain  at  elastto  llnUt do 001600 

Reduction  in  diameter  at  point  of  rupture do 014 

Reduction  in  area  after  rupture,  per  centum  of  original  section ^ 6.0 

Position  of  rupture  ..^. 'M  from  middle  of  stem 

Character  of  broken  sur&ce,  granular,  radiating  firom  a  point  near  the  circumference  of  the  fractured 

surface. 
Elongation  of  inch  sections w.gT*  «,q7 

S.  Ex.  36 41 
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TESTS  OF  IBON  AND  STEEL. 
No.  666. 


Mark,  D 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  loads. 


Total. 


Poundt. 

280 

1.250 

2,500 

3,750 

5,000 

6.250 

7,500 

8.750 

0.000 

0,250 

9.500 

9,750 

10.000 

10.250 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13.7ftO 

14.000 

14,250 

14,500 

14,750 

15,000 

15,500 

10^000 

10.500 

17,000 

17.500 

18.000 

18.500 

19,000 

19.500 

20.000 

20.500 

21,000 

21,500 

22.000 

22,500 

23,000 

23,600 

23,700 

21,800 


Peraqoare 
iooh. 


Poundi. 
1,000 
5.000 
10,000 
16,000 
20.000 
25,000 
80,000 
35.000 
36,000 
87,000 
38,000 
80.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47,000 
48,000 
40.  OOi) 
50.0U0 
51,000 
52,000 
5J.000 
51000 
55,000 
56,000 
57,000 
58,0U0 
50,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 
84.000 
86.000 
88.000 
90.000 
02,000 
94,000 
94,800 


Elongation 


per  inch. 


Inch. 
0. 
.000100 


.000500 

.000700 

.001000 

.001200 

.001400 

.001450 

.001450 

.001500 

.001550 

.001850 

.001950 

.002450 

.002750 

.003450 

.003900 

,004450 

.004850 

.005600 

.006-'i00 

.  007400 

.  007700 

.008200 

.008700 

.009350 

.010500 

.011450 

.012250 

.018200 

.013950 

.015000 

.016600 

.018450 

.020600 

.022550 

.024000 

.027550 

.030600 

.034250 

.037500 

.0400 

.0450 

.0300 

.0550 

.0650 

.0700 

.0900 

.1100 

.1650 


Sncoewive 
elongation 
per  inch. 


Inek, 

0. 

.000100 
.000200 
.000200 
.000200 
.000300 
.000200 
.000200 
.000060 

0. 

.000050 
.000050 
.000300 
.000100 
.000500 
.000300 
000700 
.000450 
.000550 
.000400 
.000750 
.000700 
.OOUOO 

.000:100 

.WiOMO 

.000500 

.000550 

.001250 

.000950 

.000800 

.000950 

.000750 

.001050 

.001600 

.001850 

.002150 

.001950 

.002350 

.002650 

.003050 

.003650 

.003250 

.0025 

.0050 

.0050 

.0050 

.0100 

.0050 

.0200 

.0200 

.0450 


Permanent 


Ineh. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000250 


.001900 


.005150 


Sncceuiye 

permanent 

■et. 


Inch, 


.000250 


.001650 


Initial  load. 


Xlaatto  limit 


Tensile  strength. 
Load  at  time  of  mptnvSb 


General  Bummary, 

Tensile  strength  per  square  inch  of  orisinal  section pounds..    M,800 

Elastio  limit  per  square  inch  of  original  section do....    80.000 

Blongatlon per Inoh after ruptore... a^"    vSSS^ 

Elongation  per  inch  under  strain  at  elastio  limit ^o.  ..  .ooiaflo 

Eednotlon  in  diameter  at  point  of  rupture........ do .114 

Reduotlon  in  area  alter  rupture,  per  oentnm  of  original  section :;«VX11:'".VjV'  «  ?•** 

Position  of  mptnre .......''. 25 ftwn  middle  of  stem 

Character  of  broken  surface granular  at  drcmnftrenoek  doU  center 

Elongation  qf  inch  sections ".l^^.tO* 
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Mark,  E 

Diameter,  ".5M. 

Sectional  area,  .25  sqaare  iucb. 


Applied  loads. 


Total. 


Pounda. 

250 

1,250 

3,5U0 

8.750 

5»000 

8.2S0 

7,500 

8,750 

0,000 

0,250 

9,500 

0.750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

ll,7.i0 

12,000 

12, 250 

12. 500 

12, 750 

13.000 

13. 250 

13.500 

13,750 

14.000 

14,250 

14,500 

14, 750 

15.000 

15.500 

16^000 

16,500 

17,000 

17,500 

18.000 

18,500 

10,000 

10,500 

20,000 

20.500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,300 

20.800 


Per  ftonare 
inch. 


Pounds. 

1.000 
5.000 
10.000 
15.000 
20.000 
2.>.000 
80,000 
85,000 
36,000 
87.000 
38.000 
39.000 
40.000 
41.000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48.000 
49.000 
50.000 
51,000 
52,000 
5:{,000 
54.000 
55.000 
&H.000 
57.000 
58,000 
50.000 
60,000 
02,000 
64,000 
60.000 
68.000 
70,000 
7J,  000 
74,000 
76.000 
7H,000 
80,000 
82.000 
84,000 
80,000 
8^,000 
90,000 
92,000 
93.560 


EloQfiratioii 
per  inch. 


Inch. 
0. 

.000150 
.000300 
.000450 
.000600 
.000900 
.001100 
.001350 
.001400 
.001450 
.OObuOO 
.001550 
.001750 
.002000 
.00J250 
.  002050 
.003450 
.004250 
.004700 
. 005200 
.006200 
.00G900 
.  0074riO 
.007050 
.008S50 
.000450 
.010100 
.010850 
.011850 
.012450 
.013550 
.014400 
.015600 
.017200 
.019350 
. 021900 
. 023700 
.026750 
.029000 
.  032000 
.015400 
.0100 
.0450 
.0500 
.0550 
.0600 
.0700 
.0800 
.1050 
.1400 


SncoeMlTe 
eloniration 
per  inch. 


Inch, 

0. 

.000150 
.000150 
.000150 
.000150 
.000300 
.000200 
.000250 
.000050 
.000050 
.000050 
.000050 
.000200 
.000250 
.000250 
.000700 

.  .000500 
.000800 
.000450 
.000500 
.001000 
.  000700 
.  000.^50 
.  000500 
.000000 
.000600 
.000950 
.000450 
.001000 
.000600 
.001100 
.000850 
.001200 
.001600 
.002150 
.002550 
.001800 


.002250 

.003000 

.•003400 

.0016 

.0050 

.0050 

.0050 

.0050 

.0100 

.0100 

.0250 

.0350 


Pennanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000200 


.002200 


.005300 


SncoeMlTe 

permanent 

set. 


Inch, 


.000200 


902000 


.003100 


Bemarka. 


Initial  load. 


Elaaiio  limit 


Tensile  strength. 
Load  at  time  of  rapture. 


General  iummary. 

Tensile  strength  per  square  inch  of  original  section pounds..      98,660 

Elastio  limit  per  sqxuire  inch  of  original  section do....      89,000 

Elongation  per  InoDi  after  mptnre inch..     0.2850 

Elongation  per  inch  under  strain  at  elastio  limit do 001560 

Bednctlonln  diameter  at  point  of  rupture do 184 

Redaction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Poaltiou  of  rupture "v60  ftfom  middle 

Character  of  broken  surface granular,  with  dull  spongy  center 

Elongation  of  inch  sections '^88*, 'MS 
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No.  m. 

Compression  Tests. 
Mark  on  bar,  A 
Length,  5''. 
Diameter,  'M98. 
Sectional  area,  .50  square  inch. 

nitimate  strength,  44,620  pounds =89^240  pounds  per  square  indu 
Failed  by  triple  flexure. 
Bent  40O  when  fracture  occurred. 
Appearance  granular. 

No.  442. 
Mark  on  bar,  F 
Length,  5^'. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 

Ultimate  strength,  43,850  pounds=87,700  pounds  per  square  inch. 
Failed  by  triple  flexure. 
Bent  18(P  and  ends  closed  down  without  fracture. 

14.— SAMPLES  OF  STEEL  WIEE  USED  IN  THE  COHSTBUCTIOH  OF 
WIEEWOXTirD  GXJirS. 

This  wire  was  made  from  billets  2"  square  and  weighing  about  80 
pounds  each,  made  by  the  Otis  Iron  and  Steel  Company,  Cleveland, 
Ohio. 

Tensile  tests  of  the  metal,  made  at  the  steel  works,  are  found  in  the 
Chief  of  Ordnance  Report  1884. 

These  billets  were  taken  by  the  Trenton  Iron  Company,  Trenton,  N. 
J.,  and  first  rolled  into  bars  i"  square  and  annealed ;  after  which  they 
were  drawn  without  further  annealing  into  the  wire  'M5  square,  and 
finally  tinned  to  prepare  it  for  soldering,  when  wound  on  the  gun. 

The  elongations  in  tests  Nos.  673  to  662,  inclusive,  were  measured  in 
a  gauged  length  of  10'^ 

This  wire  does  not  show  a  sharply  defined  elastic  limit,  owing  i)er- 
haps  to  its  being  curved  before  testing  in  a  coil  about  24 '^  diameter. 

No.  594. 

Samples  of  tinned-steel  wire. 

Sample  • 

Sectional  area,  'M49x'M51=:.0225  square  inch. 

Tensile  strength,  4,080  pounds =181,330  pounds  per  square  inch. 

Broke  at  defective  spot  at  comer  of  wire. 

Second  fracture : 

Tensile  strength|  4,390  pounds=195,110  pounds  per  square  inch;  fine 
granular  appearance. 

No.  595. 

Sample  •  • 

Sectional  area,  ".150x'M47=.0221  square  inch. 

Tensile  strength,  3,760  pounds=170,140  pounds  per  square  inch;  fine 
granular  appearance. 

No.  596. 

Sample  .  •  • 

Sectional  area,  ".151  x'M51=.0228  square  inch. 

Tensile  strength,  4,050  pounds  =  177,630  pounds  per  square  inch;  fine 
granular  appearance. 
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KlKOf 

test. 

ICarkB. 

DMOription. 

Sectional  ana. 

642 
643 
644 

1 

U 

111 

Tinned  after  10th  draagh  t 

Ineh.       Sq.  in. 
.15lx.l49=.0225 
.151x.l5l=.0228 
.150x.l48=.0222 

Tinned  after  9th  dransht,  then  drawn  onoe. 
Tinned  after  8th  drangbt,  then  drawn  twice. 

No.  Of 
test. 

Marks. 

Xntiinate  strength.* 

Area  at  fracture. 

Contrao- 
tionof 
area. 

Appear- 
ance of 
fracture. 

TotaL 

Per  sqnare 
inen. 

642 
(M3 
644 

1 

11 
Ul 

Poundw. 
4,090 
8.890 
8,560 

PoundM. 

181,780 
170,610 
160,360 

Ineh.    Sq.%ndL 
.140  X. 141  =  .0206 
.141 X. 185=. 0100 
.141x.l30=.0183 

PereenL 

8.4 
16.7 

n.o 

Fineiilky. 
Fine  silky. 
Fine  silky. 

Fo.  673. 

Samples  of  tinned-steel  wire. 

Samples  from  1  to  10  inclasive  cat  from  the  same  piece  of  wire  in  the 
order  they  are  numbered. 
Mark,  1 
Sectional  area,  'M47  x 'M47  =  .0216  square  inch. 


AppUed  kwds. 

per  inch. 

SnccessiTe 

Permanent 
set. 

Snocessive 

permanent 

set. 

Bemarks. 

TotaL 

Per  sqnare 
inoL 

elonftation 
per  inch. 

PowfuU. 

108 

216 

324 

432 

640 

648 

756 

864 

972 

1,060 

1,188 

1,296 

1,401 

1,612 

1,620 

1.728 

1,836 

1,944 

2,062 

Sl60 

2,268 

2,376 

^484 

2.602 

2,700 

S808 

2,016 

8^024 

8,182 

8,240 

$848 

Powndt. 

6.0U0 

10.000 

15,000 

20.000 

25,000 

80,000 

85,000 

40,000 

45.000 

50,000 

55.000 

60.000 

65,000 

70,  OOC 

75.000 

80,000 

85.000 

90,000 

09,000 

100,000 

105,000 

110,000 

116,000 

120,000 

125,000 

180,000 

186,000 

140,000 

145.000 

160,000 

178)150 

Ineh. 
0. 

.000180 
.000370 
.000300 
..000760 
.000980 
.001160 
.001370 
.00158) 
.0O17C0 
.  OulOTO 
.002170 
.00_'4*,0 
.012640 

.003120 
.003390 
.003630 
.003890 
.004160 
.004510 
.004780 
.006080 
•  005400 
.005810 
.000160 
.006610 
.007160 
.007800 
.008500 

Inch, 
0. 

.000180 
.  01(0190 
.000190 
.OOOJOO 

.ooorjo 
.oool^o 

.  OOOJIO 
.000210 
.000180 
.000210 

.000:00 

.0002t>0 
.000210 
.000250 
.000230 
.000270 
.000240 
.000260 
.000270 
.000350 
.000270 
.000300 
•  000320 
.000410 
.000340 
.000460 
.000540 
.000650 
.000700 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.000010 

.000010 

.000090 

.000080 

.000180 

.000090 

.000380 

.000200 

.000670 

.000290 

.001090 

.000420 

.002010 

.000920 

General  eummary. 

Tensile  strength  p#  sqnare  ineh  of  original  section 

Elastic  limit  per  square  inch  of  original  section 

Elongation  i>er  inch  after  mptnre 

Dimensions  at  point  of  mptnre , 

Bednction  in  area  after  raptare,  per  centom  of  original  section. . . 

Position  of  mptaro 

Character  of  broken  surface 


pounds..    178,150 

not  well  defined. 

, inch.        0.0210 

".135  X  ".185 

16.7 

.L  "5  inside  ganged  section 
flnesilky 
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1^0.  674. 
Mark,  2 
Sectional  aresi,  'M47x'M47=:.0216  square  ioch. 


Applied  loads. 

Elongation 
per  inch. 

Saccessive 
elnnf!atioo 
per  inch. 

Pormanent 
set. 

SaocessiTe- 

permanent 

set. 

Bemarka. 

ToUl. 

Per  square 
inoli. 

Pounds, 

loe 

210 

3L'4 

4^2 

540 

648 

756 

864 

972 

1,080 

.    1.188 

1.296 

1,404 

1,512 

1,620 

1.728 

1,836 

1,944 

2,032 

2,160 

2,268 

2,376 

2,484 

2.592 

2,700 

2,808 

2,918 

3.024 

3.132 

3,240 

8,348 

8,456 

8,564 

8,672 

8.780 

8,852 

Pounds. 
6,000 
10,000 
15, 000 
20,  OiJO 
25, 000 
30, 000 
85,000 
40,000 
45,000 
50,000 
55. 000 
60,000 

.     65, 000 
70.000 
75,000 
80, 000 
85, 100 
90.000 

9:^  000 

100,000 
105.000 
110,000 
115,000 
120.000 
125.000 
130. 000 
135, 000 
140. 000 
145.000 
150, 000 
155,000 
160.000 
165, 000 
170,000 
175,000 
178,330 

Inch 
0. 

.000180 
.000370 
.000560 
.000780 
.000900 
.001150 
.  001370 
.001560 
.  001760 
.001960 
.002200 
.002410 
.O0J62O 
.  002850 
. 003100 
.003320 
.003590 
.  00 j«20 

.oonoo 

. 004400 

. 004710 

.005030 

.•005360 

.  005310 

.OOGlOO 

.006600 

.007090 

.  007700 

.008430 

.  0095      • 

.0105 

.0115 

.0140 

.0170 

Inch. 

0. 

.  000180 
.000190 
. 000210 
.000200 
.  000180 
.000190 
.000220 
.000190 
.  000200 
.  000200 
.000240 
.000210 
.000210 
.000230 
. 000250 
.  000220 
.000270 
.000230 
.  000280 
.  000300 
.  000310 
.000320 
.000330 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atiength. 

.000040 

.000040 

.000000 

.000090 

.000160 

.000070 

.000350 

.000190 

.000600 

.000250 

.001060 

.000460 

. 000740 

.000500 

.000490 

.000610 

.  000730 

.  001070 

.0010 

.0010 

.0025 

.0030 

.001920 

.000860 

General  aummary. 

Tensile  ntrength  per  square  inch  of  original  section pounds..    178,830 

Elastic  limit,  per  square  inch  of  original  section not  well  defined 

Elonsration  per  inch  after  rupture inch..      0.0260 

Dimensions  at  point  of  rupture ^ ".185x'M85 

Hetluction  in  area  after  rupture,  per  centum  of  original  section 15.7 

Position  of  rupture at  middle 

Character  of  broken  aurfboe flne^  silky 


TESTS   OP   IBON  AND   STEEL. 

No.  676. 
Mark,  3 
Sectional  area,  ".147x".147=.0216  square  inch. 
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Applied  loads. 

BloDgation 
per  inch. 

Succeaaive 
elongation 
per  inch. 

Permanent 
aet. 

Sacceaaive 

Remarka. 

Total. 

Per  aqaare 
inch. 

permanent 
aet. 

Pwmdt, 

108 

316 

324 

433 

640 

648 

756 

864 

973 

1,080 

1,188 

1,206 

1,404 

1,613 

1,620 

i:^ 
k^ 
V^ 

2,376 
2.484 
2.602 
2,700 
2^808 
2.016 
8,024 
3.133 
3,240 
3,348 
8;496 
3,664 
8,673 
3,780 
8,846 

Faw%di, 

^000 

10,000 

16.000 

20,000 

25.000 

30,000 

36^000 

40,000 

45.000 

60.000 

66.000 

60,000 

65.000 

70,000 

76,000 

80,000 

66,000 

90,000 

06,000 

100,000 

106.000 

110,000 

116,000 

120.000 

125.000 

130.000 

135,000 

140.000 

146.000 

150.000 

156.000 

160.000 

165,000 

170,000 

176,000 

178.060 

.000200 

.000370 

.000580 

.000780 

.000080 

.001180 

.001410 

.001610 

.001810 

.002010 

.002210 

.002440 

.002600 

.002000 

.003140 

.003300 

.003630 

.003800 

.004100 

.001520 

.004700 

.006130 

.005630 

.005840 

.006260 

.006710 

.007260 

.007890 

.008500 

.0090 

.0120 

.0140 

.0170 

.0200 

Ineh. 
0. 

.000200 
.000170 
.000210 
.000200 
.000200 
.000200 
.000230 
.000200 
,000200 
.000200 
.000200 
.000230 
.000250 
.000210 
.000240 
.000250 
.000240 
.000260 
.000300 
.000330 
.000270 
.000840 
.000400 
.000310 
.000410 
.000460 
.000540 
.000640 
.000700 
.000410 
.0030 
.0020 
.0030 
.0030 

Inch. 

Ineh. 

Initial  load. 

a 

.000070 

.000070 

.000170 

.000100 

; 

> 

.000320 

.000150 

.000080 

.000310 

.001170 

.000640 

.003000 

.000880 

Tenaile  atrength. 

General  aummary, 

Tenaile  atrength  per  aqnate  inch  of  original  aeotion ponnda..    178^060 

Elaatie  limit  per  aqaare  inch  of  original  aection not  well  dettned 

Elongation  per  incn  after  mptore inch..      0.0200 

Dimenaiona  at  point  of  mptare 'M36x".136 

Kednction  in  area  after  mptare,  per  oentom  of  original  aeotlon 16.7 

Position  of  mptare , 2".40ootaide  ganged  aeotion 

Charaoter  of  broken  soxlkod fine,  ailky 


648  TESTS  OF  mOK  AND  sTeeL, 

No.  676. 

Mark  4 

Sectional  area,  ".U7  x  'M47=  .0216  sqnare  inob« 


Applied  loads. 

Elongatioii 
per  inob. 

SaooeeslTe 
perlnch. 

Permanent 
set 

Snoceeaive 

permanent 

set 

Bemarka. 

TotiO. 

Per  sanare 
inok 

Found*. 

108 

216 

824 

432 

540 

618 

736 

864 

972 

1,U80 

:.I88 

).296 

],4U4 

1.512 

1.620 

1,728 

1.830 

1.944 

2.052 

2,100 

2,268 

2.876 

2,484 

2.602 

2.700 

2,808 

2.916 

8,024 

8.132 

8,240 

3.848 

8.456 

8,564 

8.672 

8,780 

8^844 

Pounds. 

6,000 

10,000 

15,000 

20.000 

25.000 

80,000 

85,(00 

40,000 

4%  000 

50.000 

55,000 

60.000 

65.000 

70.000 

75,000 

80.000 

85,000 

90.000 

95,000 

100,000 

10*1.000 

110,000 

115.000 

120,000 

125.000 

130,000 

135.000 

140,000 

145,000 

150,000 

155,000 

160.000 

165,000 

170,000 

175,000 

177,960 

Ineh. 
0. 

.000200 
.000  WO 
.000570 
.000740 
.000040 
.001140 
.001340 
.001540 
.001750 
.001910 
.002180 
.0023KO 
.002590 
.002830 
.003080 
.003290 
.003530 
.003790 
.004080 
.0044-20 
.004680 
.005040 
.005390 
.005700 
.000110 
.006580 
.007000 
.007750 
.008450 
.0060 
.0100 
.0120 
.0140 
.0180 

Inch. 
0. 

.000200 
.000180 
.000190 
.000170 
.000200 
.000200 
.000200 
.000200 
.000210 
.000190 
.000240 
.000200 
.000210 
.000240 
.000250 
.000210 
.000240 
.000260 
.000290 
.000340 
.000260 
.000360 
.000350 
.000400 
.000326 
.000480 
.000300 
.000660 
.000700 
.000550 
.0010 
.0020 
.0020 
.0040 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

• 

0. 

.000020 

.000020 

.000060 

.000060 

.000270 

.000190 

'" 

.000520 

.000250 

.001070 

.000550 

.001880 

.000810 

1 

GeneriU  8ummarjf» 

Tenalle strength  per  aqoare  inch  of  original  section pounds..    17T,M 

SlasUo  limit  per  sooareiDoh  of  original  section not  weU  defined. 

EloDgation per  tncn  after  rapture inch..      0.0200 

Dimensions  at  point  of  mptore ".188  X  ".138 

Redaction  in  area  after  raptors,  per  oentom  of  ori^nalaectUm •••         l^i 

Position  of  rupture l^'.fiO  fi»m  middle 

Chaiaetarof  hrokaiisarihoa flne^ailky 


TESTS  OFIBOH  AND  STEEL. 

No.  677. 
Mark,  6 
Sectional  area,  "JL47  x  'M^?  s  .0216  sqaare  inch. 
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Elongation 
perlaoh. 

SnooeMlira 
perlnch. 

Penuanent 
set 

SncoeaalTO 

Bomarka. 

TotaL 

P«raqiian 
inch. 

PoundM, 

108 

216 

824 

«     433 

^     540 

648 

766 

864 

978 

1,080 

1,188 

1,206 

1^404 

1,512 

1,620 

1^728 

1,836 

1.0U 

2.052 

2.160 

2,268 

2^876 

2^484 

2.608 

2,700 

2^808 

2,916 

8,024 

igl88 

8^240 

8,848 

$456 

8,564 

t,m 

8,780 
8,850 

P^undt. 
5,000 
10.000 
15,000 
20.000 
2N000 
80,000 
85.000 
40.000 
4^000 
60,000 
65,000 
60.000 
6^000 
70,000 
75.000 
80.000 
85.000 
90.000 
95^000 
100,000 
105,000 
110.000 
11^000 
120.000 
126^000 
180,000 
185.000 
140,000 
145,000 
160.000 
166,000 
160,000 
165,000 
170.000 
175.000 
178^240 

IncK     ^ 
0. 

.000190 
.000380 
.000580 
.000700 
.000930 
.001120 
.001320 
.001520 
.001710 
.001910 
.002120 
.002330 
.002550 
.002780 
.003000 
.003220 
.003470 
.003700 
.003970 
.004260 
.004510 
.004820 
. 005150 
.005510 
.0058:tO 
.000230 
.006840 
.007300 
.007970 
.0085 
.0005 
.0110 
.0130 
.0100 
.0290 

JndL 
0. 

.000190 
.000190 
.000200 
.000180 
.000170 
.000190 
.000200 
.000200 
.000190 
.000200 
.000210 
.000210 
.000220 
.000230 
.000220 
.000220 
.000250 
.000230 
.000270 
.000290 
.000-250 
.000310 
.000330 
.000360 
.000320 
.000400 
.000610 
.000400 
.000670 
.OOOoSO 
.0010 
.0015 
.0020 
.0030 
.0130 

Indu 
0. 

JimA. 
0. 

Initial  load. 
Tensile  atxength. 

0. 

.000010 

.000010 

........ v.. . 

.000080 

.000070 

.000200 

.666120 

.000480 

.000280 

.000810 

.000330 

.001540 

.000780 

General  tiiminary. 

TenaQeatrengtli  per  flqnare  inch  of  original  aection pounds..    178.240 

Blaatic  limit  per  aqnare  inch  of  original  seoUon not 'vrell  deflned. 

Elongation  per  inon  after  rapture inch  .      0.02:0 

Dimensiona  at  point  of  niptozw ".185x'M')5 

Bednotion  in  area  after  raptare^  per  centom  of  original  section 15.7 

Poaitloiiofniptaie at  center-pnnoh  nuffk  at  end  of  ganged  section 

Clumoterofliiokflnnixfbee .....fine,  silky 


650  TESTS  OF  lEON  AND  STEEL, 

No.  678. 

Mark,  6 

Sectional  area,  'M47  x  ".147  =  .0216  square  inch. 


Applied  loads. 

Elonntion 
perlnob. 

Sncoesslre 
elongation 
per  inch. 

Permuient 
set. 

Sacoessive 

peimanent 

set. 

Bemarks. 

ToteL 

Por  Bqnaro 
inch. 

Pound*. 

108 

216 

824 

432 

540 

648 

766 

664 

072 

1,080 

1.188 

1,206 

1,404 

1,512 

1,620 

1,728 

1      1,836 

1,944 

2,052 

2,160 

2,268 

2,376 

2,484 

2,502 

2.700 

6.000 

10,000 

15.000 

20,000 

25.000 

80,000 

85,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65.000 

70,000 

75.000 

80.000 

85.000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120.000 

125,000 

130.000 

135.000 

140.000 

145.000 

150.000 

156,000 

160,000 

165,000 

170,000 

175,000 

177,780 

Inch, 
0. 

.000280 
.000510 
.0(10600 
.000870 
.001040 
.001260 
.001460 
.001020 
.001830 
.002030 
.  002250 
.002480 
.002680 
.002900 
.003140 
.003370 
.003610 
.003870 
.004120 
.001410 
.004660 
.004970 
.005250 
.005600 
.00X)30 
.006:160 
.006850 
.007490 
.008080 
.0085 

iono 

.0130 
.0170 

IfidL 
0. 

.000280 
.000230 
.000180 
.000180 
.000170 
.000220 
.000200 
.00M60 
.000210 
.000200 
.000220 
.000230 
.000200 
.000220 
.000240 
.000230 
.000240 
.000260 
.000250 
.000290 
.000250 
.000310 
.000280 
.000350 
.000330 
•    .000430 
.000490 
.000640 
.000590 
.000420 
.0010 
.0016 
.0020 
.0040 

IndL 
0. 

.000040 
.000040 
.000050 

IndL 
0. 

.000040 
0. 

.000010 

Initial  load. 

• 

Tensile  strength. 

..OOOllO 

.000060 

.000100 

.000080 

.000370 

.000180 

.000610 

.000850 

•  000040 

'  .000830 

2  808 

'      2;  016 

8,024 

1      8, 132 

"""."ooiSo" 

*'V000780"* 

1      8. 240 

8,848 

3,456 

8,564 

8,672 

8,780 

8,840 

General  eummary^ 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  177,780 

Elasi  io  limit  per  snuare  inch  of  original  section. not  well  defined 

Bloneation  per inca after mptnre inch..    0.0140 

Dimeodionsatpointorriiptare ".130  X  ".130 

Bedaction  in  area  after  rapture,  per  centnm  of  original  nection 2L8 

Position  of  rapture outside  ganged  aeotion  2".  75  from  end  of  wire 

rhaiaoter of  broken  anrfisoe .....fine  silky;  oap-shaped end 


TESTS  OF  IRON  AND  STEEL. 

No.   679. 

Mark,  7 

Sectional  area,  'M47x'M47=.0216  square  inch. 
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Elongation 
per  inch. 

Saocessive 
elonpktlon 
per  inch. 

Permanent 
set. 

SncceesiTo 

pennaDent 

net. 

Bemarke. 

TotAL 

Per  square 
inch. 

Pounds, 

108 

216 

824 

482 

.      540 

648 

756 

864 

972 

•  1,080 

1,188 

1,296 

1,404 

1,512 

1.620 

1.728 

1.856 

1.044 

2,0.52 

2,160 

2.268 

2.376 

2.484 

2,592 

2,700 

2,808 

2,016 

8,024 

8,132 

8.240 

3,848 

8,456 

8,564 

8,672 

8,780 

8,820 

Pound*. 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

35,000 

40,000 

45,000 

60,000 

53,000 

60.000 

65.000 

70,000 

75,000 

80.000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115, 000 

120.000 

12.5,000 

130,000 

185,000 

140. 000 

145,000 

150.000 

155,000 

160,000 

165,000 

170,000 

175,000 

176,850 

Inch, 

0. 

.000180 
.000360 
.000530 
,000720 
.000890 
.001090 
.001280 
.001460 
.001640 
.001840 
.002040 
.002310 
.002480 
.002710 
.002970 
.  003210 
.003460 
.003700 
.003980 
.004270 
.004580 
.004880 
.005210 
.005610 

..005960 
.  006360 
.006890 
.007560 
.008300 
.  ()00.'> 
.0105 
.0130 
.0150 
.0200 
.0230 

Inch, 
0. 

.000180 
.000180 
.000170 
.000190 
.  000170 
.OU0200 
.000190 
.  000180 
.000180 
.000200 
.  000200 
.000270 
.000170 
.  000230 
.  000260 
.000240 
.000250 
.000240 
.000280 
.000200 
.000310 
.000300 
.000330 
.000400 
.000350 
.000400 
.000530 
.  000670 
.000740 
.0012 
.0010 
.0025 
.0020 
.  0050 
.0030 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 

"".'606020' 

""."006626" 

'".'ooooeo" 



.000040 



.000090 

.000080 

.000260 

.000160 

.000490 

.000240 

.000690 

.000400 

'".oonoo" 

■".'ooosio" 

Tenaile  atrength. 

General  summary, 

Tenaile  Btrength per  aqnare  inch  of  original  section ponnda..      176,850 

Elaatio  limit  per  square  inch  of  original  section not  well  defined. 

Elongation  an^r  rupture inch..       0.0160 

Uioiensions  at  point  of  rupture •. ".140  x  "140 

Bednctioninareaafterruptnre,  per  centam  of  original  section 9.2 

Position  of  rupture at  center  punch  mark  at  end  of  gauged  section 

Character  of  broken  aorfiioe fine  silky,  with  fine  radial  seams 


652  T£STS  OF  IRON  AND  STEEL. 

'So.  680. 
Mark,  8 
Sectional  area,  'M47  x  'M47=  .0216  square  inch. 


Applied  loads. 

Slonfcation 
per  inch. 

SaccemiTO 
eloDpiUon 
per  inch. 

Permanent 
set. 

SnceenlTe 

permanent 

aes. 

BenarkB. 

Total. 

Per  eqoare 
incL. 

Povndt, 

lOd 

210 

324 

432 

540 

^Z 

756 

864 

072 

1.060 

1.188 

1.200 

1.404 

1,512 

1, 0.0 

1, 728 

1.044 
2.052 
2.  ICO 
2, 268 
2, 376 
2.4j*4 
2.502 
2.700 
2.i-08 
2.016 
3,024 
3.132 
3,240 
3.348 
8.456 
8,564 
3,672 
8.780 
8.820 

Ptfundt, 

5,000 

10, 000 

15  000 

20,000 

2\000 

SO  000 

35.000 

40.000 

45,000 

60.000 

65.000 

60.000 

65.000 

70,000 

75.000 

80,000 

83.000 

00,000 

05.000 

100.000 

105. 000 

110.000 

115.000 

120  000 

125.000 

180,000 

135. 000 

140,  OUO 

145.000 

150.000 

155.000 

160,000 

165.000 

170.000 

175,000 

176.040 

Inch. 
0. 

.000210 
.000410 
.OOOGOO 
.000760 
.000010 
.001140 
.0013:i0 
.001510 
.001740 
.001010 
.002150 
.00.'340 
.002540 
.002810 
.003030 
.003250 
.0035:{0 
.003740 
.004010 
.004310 
.004640 
.001910 
.005290 
.005050 
.0060-JO 
.006160 
.007020 
.007640 
.008310 
.0090 
.0100 
.0120 
.0100 
.0200 
.0300 

JndL 
0. 

.000210 
.000200 
.000190 
.000160 
.000180 
.000200 
.000190 
.  000180 
.000-230 
.000170 
.000240 
.000100 
.OOOJOO 
.000270 
.000-220 
.000'>20 
.000280 
.000210 
.OOOJOO 
.000270 
.000330 
.000-270 
.000380 
.000360 
.000370 
.000440 
.000560 
.000620 
.000670 
.000600 
.0010 
.00-20 
.0040 
.0040 
.0100 

Inch. 
0. 

JtMdL 

0. 

Initial  load. 

0, 

.000020 

.000020 

.000090 

.000070 

.000-270 

.000190 

.000520 

000260 

.000000 

.000380 

.001730 

.000830 

. 

Omeral  nmmarjf, 

Tennile  strength  per  aqnare inch  of  oriiEinalaeotion pounds..    176.940 

BiMticlimit  per  sqaare  inch  of  original  section ....not  well  defined 

SlongaUon  per  inch  after raptare inch..      0.0240 

KeiUictlon  In  area  after  mptiire,  per  centam  of  original  section • 18. 0 

Position  of  rapture 1".  4  firom  middle 

Chancter  of  broken  anrfiMM •• ^ line  silky 


TESTS   OF   lEON  AND   STEEL. 

No-  681, 
Mark,  9 
Sectional  area,  'M47  x  ".147=  .0216  sqaare  inch. 
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Applied  loads. 

Blongation 
permoh. 

SaooeMive 
elongation 
perinoh. 

Pennanent 
■et. 

Saeceealve 

permanent 

•et. 

Bemarks. 

TotsL 

Persmure 

POHfUff. 

108 

216 

824 

432 

640 

648 

756 

864 

972 

1,080 

1,188 

1,286 

1,404 

1,612 

1,620 

1,728 

1,836 

1,944 

8.052 

2.160 

2,268 

S876 

2.693 
2,700 
2.808 
2.016 
8.024 
8,132 
3,240 
3  848 
8,456 
8,564 
8.672 
8,739 

Pound*. 

6^000 

10.000 

15,000 

20,000 

2^000 

30,000 

85,000 

40.000 

45^000 

60,000 

65.000 

60.000 

65,000 

70.000 

75.000 

80,000 

85.000 

99.000 

95.000 

100.000 

105.000 

110,000 

115.000 

120,000 

125,000 

130,000 

135,000 

140.000 

145,000 

150.000 

155,000 

160,000 

165,000 

170.000 

178,100 

Inch, 
0. 

.000160 
.000840 
.000520 
.000600 
.000880 
.001080 
.001270 
.001480 
.0016H0 
.001880 
.002130 
.002350 
.002560 
.002810 
.003050 
.00:i200 
.003540 
.003800 
.004070 
.004370 
.004670 
.004980 
.005330 
.005740 
.006120 
.006590 
.007210 
.007900 
.008810 
.0100 
.0120 
.0140 
.0180 
.0280 

Inth, 
0. 

.000160 
.000180 
.000180 
.000170 
.000190 
.000200 
.000190 
.000210 
.000^ 
.000200 
.000250 
.000220 
.000210 
.000250 
.000240 
.000^50 
.000240 
.000260 
.000270 
.000300 
.000300 
.000310 
.000350 
.000410 
.000380 
.000470 
.000620 
.000690 
.000910 
.001190 
.0020 
.0020 
.0040 
.0110 

>     Inok. 
0. 

JimA. 
0. 

Initial  load. 
Tenaile  strength. 

a 

0. 

"Vooooso*' 

"*'*  000060*' 

. 

.000200 

.000150 

.000450 

.000250 

.000830 

.000380 

.001760 

.000930 

.002860 

.001090 



• 

General  nummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  173.100 

Blastio  limit  per  snaare  inch  of  original  section not  well  defined 

Elongation  per  inch  after  raptore inch..    0.0230 

Dimensions  at  point  of  mptnre ".133  X  ".138 

Beduction  in  area  ofler  rapture,  per  oeutom  of  original  section l&l 

Position  of  raptare 2"  inside  ganged  section 

Character  of  broken  snxfaoe flno  silky 
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TESTS   OF  IRON  AND  ffTESL. 


MarU,  10 

Sectional  area,  'M47  x  'M47  =  ,0216  square  iach. 


Applied  kidft. 

Elongation 
p«i-  JUUll, 

1 

pec  lucti. 

aot. 

pertusftient 
•ofe. 

!ro4«L 

ForB<i«arD 

B 

Pounds^ 

m 
2m 

3124 
432 

£40 

m. 
m 

liOM 
1,188 

i,m 

1,404 
l.filt 

hm 

1,7?8 
l.KMf 
1,W4 
2.05a 

a,Sfos 

2,a76 
3.4«4 
2,802 

2.«0H 
S,OJO 
8,024 

»,240 

a,S4a 

J,  450 
3,710 

a,oog 

10,000 
15.0«0 
!W,  000 

U  uuo 

30,000 

z^,  mi 

40,000 
4&,U0U 
50,04M» 
55,  ooo 
00.  fioo 
6:»,  (MKi 

70, tKJO 
75,  OOt* 
BU,000 

Kri,  ijoo 

00.  IJOU 
05.  000 
ItHJ,  0<W» 

im.  urn 

110,000 
IIJV,  liOO 
120.  OtiO 
]2&,  uoo 
in«p,(Km 

135.000 
HO,  000 
U%  OOi) 

i:o,  ooo 
i:>5. 000 
mi,  000 

1C5,  OUO 
170.000 
111,  780 

0. 

.O0O2fi0 
,000430 

.000820 
,001000 

.ooiiioo 

JXJHVO 
.OOIITJO 
.001K20 
.  002t>L'li 
,  002200 

, oo:4Hu 

.04*2C^O 
.002040 

.oo:nao 

,  IHI34.W 

.  mmo 

,0iN020 

tioiiijo 

.O04(i«0 
.  0050^0 

,fwr,40o 

jiojr^ 

.  O0«2OO 
,0fKi700 
.OOTiBO 

.oonwo 

.OO^JO 

.ouimoo 

.  0120 
,0150 
.0170 
.OiW 
.0350 

.000200 

.ooono 

^OOOJ^O 
,  000170 
.OOO-iiO 
.  OiM>140 
.  000220 
.  000200 

.  mwim 

.  . 0O02UO 
.  000240 

.O<m220 
.  000200 
.000200 
.000240 
.  000270 
.  000260 
.0<J0200 

,oo<jiaoo 
.  ooorjiso 

.  0001*40 

^    ,  oo<»;;80 

.00O3F0 
-004  480 
.000410 

.  Ouorn*o 
,  iwimu 

.  i\mm 

,0022 
,00«0 
.0020 

.ooao 

.OOfiO 

0, 

^.000020 

^tJmlk 

-.000030 

0. 

'"""'"•' 

-.000010 

,  ooooio" 

, .  **,„ 

.000070    1 

,000080 

.000254 

.OOOliO 

.oioflio 

,000300 

,  oouso 

.000570 

"::;;;;:;:i::::::::::;: 

:::::: 

003410 

.001230 

::;;;■"::::"::" 

-,_,..-...-. 

f  «.i«tI^*  ^ 

Tenftile  fttrtmfirtb  per  H^asirQ  iai^h  of  ortjflDnl  fiiM':(;to&  ..... .....  .,.......>.......-..*. 

Etutio  limit  per  flmcuiro  mch  of  (»ri;::iDtil  fieutiuo -.,,..,,,.....*... ,.,,, 

Elongaf  iaa  pot  ixtch  at\i^T  ruptnra , , . . „ , .  „, , .. ........ 

Din^BEUilotifl  At  ijoint  of  rupture . . . ,, ..--,»,  ...,,, ,. . 

EfldoetloiilD  urea  alYer  rupture^  pi^rD^Btauiof  ortgliift]  wetidH**..-* -*----,-,..-,.,, 

PoHilian  of  raptaro.. ....„.,._.. — -.Atei^iitar  poDrh  nuirTc  itpntl 

CharmcteF  of  broken  warface. ...... .. .  .^iia  tllliy,  wltl 


TESTS   OF   IBON   AND   STEEL. 
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16.— STUBS,  Wnt^  HOT  COILED. 

No.  746. 
Diameter,  /'0792 
Sectional  atea,  .004926  sqnare  inch. 


Applied  loud*. 

Elon«ti<m 

SaooessiTo 

PemMUMnt 
cet. 

SnooMfllve 
permanent 

Mt. 

Bemarks. 

1 

TotaL 

Perionan 

84.6 
40L8 
06.6 

147.8 
197.0 
246L8 
i8&6 
8M.8 
894.1 
44a8 
492.6 
6B4.0 

rmmdt. 
6,000 
10,000 
80,000 
80^000 
40,000 
60,000 
60, 000  • 
70,000 
80,000 
90,000 
100,000 
132;  760 

Indi. 
0. 

.000310 
.000710 
.001070 
.001580 
.001040 
.002410 

! 003610 
.004340 
.005420 

Inch. 

^ioooeio 

•000400 
.000360 
.000450 
.000420 
.000470 
.000540 
.000660 
.X)0730 
.001080 

JndL 
0. 

Inoh, 
0. 

Inltialload. 

Elaatie  limit,  approxi- 
mate. 

.001570 

.001570 

Tensile  itxength. 

General  eummary. 

Tensile  ttrangth  per  aqnaro  inch  of  original  aeotlon pounds..    182,760 

Slastio  limit  per  sqnare  inch  of  original  section  (approximate) do 50,000 

Elongation  per  inch  after  mptnre inch...     0.0170 

Elongation  per  inoh  nnder  strain  at  elastic  limit do 001040 

Rednotion  in  diameter  at  point  of  mptnre do 0152 

Bednction  in  area  after  rapture,  per  centum  of  original  section 84.7 

Position  of  rnpture 7"  outside  the  ganged  length 

Chanoter  of  raoken  soxfkoe fine  silky 
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TESTS   OF   IRON  AND   STEEL. 
No.  747. 


Diameter,  ".039. 

Sectional  area,  .001194  square  inch. 


Applied  loadA. 

Elonsation 
per  inch. 

Soooesaive 
elongation 
per  Inch. 

Permanent 
aet. 

Bncoeaaive 

pennanent 

aet. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 
85.8 
47.8 
50.7 
71.6 
83.6 
05.5 
107.5 
110.4 
131.3 
143.8 

Pounds. 
30.000 
40,000 
50.000 
60.000 
70,000 
80,000 
90,000 
100.000 
110,000 
120.000 
130,000 
140.000 
150,000 
160,000 
170.000 
185^140 

Inch, 
0. 

.000380 
.000700 
.000900 
.001300 
.001610 
.002000 
.002290 
.002570 
.002800 
.003310 
.003720 
.004180 
.004870 
.005800 

Inek. 
0. 

.000300 
.000310 
.000290 
.000310 
.000310 
.000390 
.000290 
.000280 
.000820 
.000420 
.000410 
.000460 
.000680 
.000030 

Inch, 

InOL 
0. 

Initialload. 

a 

!        155.2 

;        107. 2 

1T9.1 

101.0 
203.0 
233.0 

GeneroX  mimmairy. 

Tenefle  strenfcth  per  aqnare  inch  of  original  section !ponnds..  195,140 

ElaaticlimitperMaareinchoforiginATaeotion not  well  defined 

£ion<!atioD  perlnch  after  rupture inch..    0.0070 

Keductlon  in  diameter  at  point  of  rupture do 000380 

Koductlon  in  area  after  rupture,  per  oentum  of  original  aeotion 32.7 

Position  of  rupture Inside  U»e  gauged  lensth 

Character  of  broken  Burfiace • , fln«,aUky 


TESTS   OF   IRON  AND   STEEL. 
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16.— FOREIGN  STEEL  WISE  U^ED  DT  THE  COHSTEUCTION  OF  WIEE- 

woxjin)  ansa 


STEEL  WIRE  USED  IN  THE  SCRULTZ  19  CM,  AND  LABOSE  GUNS. 

[Three  specimens  out  from  the  same  pieoe  of  wire.    Wire  reoeiyed  for  teatiDg  in  a  coil  15"  diameter.  | 

No.  738. 

Specimen  No,  1. 
Diameter,  ".0792. 
Sectional  area,  .004926  sqaare  inch. 


AppUed  hMds. 

Elongation 

Sacoessive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set 

Bemarks. 

TotaL 

Per  sqnare 
inch. 

Pounda, 

24.6 

49.8 

9&5 

147.8 

197.0 

246L8 

296^6 

344.8 

304.1 

443.3 

492.6 

641.9 

691.1 

640.4 

689.6 

73&9 

78a  2 

837.4 

886.7 

93&9 

985.2 

1034.5 

1083.7 

1133.0 

1182.2 

1231.6 

1280.8 

1330.0 

1612.0 

PoundB. 

5,000. 

10.000 

20,000 

80.000 

40.000 

60.000 

60,000 

70.000 

80.000 

90,000 

100,000 

110.000 

120.000 

130,000 

140.000 

150,000 

160,000 

170.000 

180.000 

190,000 

200.000 

210. 000 

220.000 

230,000 

240.000 

250,000 

260,000 

270,000 

327,240 

Inch, 
0. 

.000290 
.000680 
.000940 
.001270 
.001600 
.001980 
.002300 
.002600 
.002960 
.003310 
.003660 
.003990 
.004380 
.004710 
.005100 
.005470 
.005810 
.006200 
.006680 
.006980 
.007360 
.007750 
.008220 
.008690 
.000240 
.009000 
.010490 

Jneh. 
0. 

.000290 
.000840 
.000310 
.000330 
.000330 
.000380 
.000320 
.000800 
.000860 
.000350 
.000350 
.000330 
.000340 
.000380 
.000390 
.000370 
.000340 
.000390 
.000430 
.000350 
.000380 
.000390 
.000470 
.000470 
.000550 
.000600 
.000590 

Inch. 
0. 

Inch. 

Initial  load. 

*■••.* 

..    .. 

.000100 

.000100 

Tensile  strangth. 

.000410 

.000310 

.000750 

.000340 

Genei'al  $ummary. 

Tensile  strength  per  sqaare  inch  of  original  section  pounds..      327.240 

Elastic  limit  per  sqaare  inch  of  original  section not  well  defined 

Klongation  per  inch  after  rupture inch..       0  0060 

Reductionin  diameteratpomt  of  rupture do 000741 

Reduction  in  area  after  rupture,  per  centum  of  original  aection 15.04 

Position  of  ruptare &"  outside  the  ganged  length 

Chanwter  of  broken  surface , — line  silky 

8  Ex.  36 42 
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TESTS   OF   IRON  AND   STEEL. 

ISO.  737. 

SpeMMm  Ko,  2. 


Diameter,  ".0792. 

Sectional  area,  .004926  sqaare  inch. 


Applied  loada. 

Elongation 
per  Inch. 

SoccMsiTe 

Bemarks. 

T«--     ^"toX" 

elongation   -•"---''»'• 
per  inch.            •**• 

permanent 

ML 

1  Pounds. 
24.6 
49.3 

PoumdM. 

5.000 

10,000 

15.000 

20.000 

25.000 

30.000 

35,000 

40.000 

45.000 

50.000 

55.000 

60,000 

65.000 

70.000 

75.«J00 

80,000 

85.000 

9u,000 

95.  (KX) 

100.000 

105. 000 

110.000 

115.000 

120,000 

125,000 

130.000 

135.000 

140,000 

145.i»00 

150.000 

155.000 

160.000 

165,000 

170.000 

175.000 

180.000 

185.000 

190,000 

195.000 

200,000 

320.  &(0 

Inch, 
0. 

.000190 
.000380 
.000530 
.000670 
.000840 
.001010 
.OOUH) 
.001330 
.001510 
.001660 
.001820 
.002000 
.002160 
.002320 
.002490 
.  0(»26r>0 
.002M0 
.  OOHOIO 
.00.1180 
.003330 
.  003r>00 
.  003680 
.0038^ 
.  004020 
.00419'> 
.004380 
. 004500 
. 004770 
.004920 
.005120 
.005:U0 
.  OO.V>20 
.005700 
.00'800 
.006060 
.  Oli6260 
.00&t40 
.OOGr.80 
.0068ti» 

Inch. 
0. 

.000190 
.000190 
.000150 
.000140 

Jneh. 

Inch. 

Initial  kMd. 

73.9 

...... ...... 

98.5 

123.1 

147.8 

.000170 
.000170 
.000170 
.000170 
.000160 

!      172.4 

1      197.0 

221.7 

240.3 

270.9 

.dooiso 

295.0 

.000160 
.O0U18O 
.000160 
.000160  • 

*  *     '   1 ""' 

320.2 

t 

1      344.8 

1 

369.5 

1 

394.1 

.000170 
.000160 
.000190 
. 000170 
.000170 
.010150 



•      418.7 

443.3 

1 

1 
1 

468.0 

492.6 
617.2 

.000090    1      .000080 

<      541.9 

.000170 
.000180 
.000180 
.000160 
.000170 
.000100 
.000180 
.000210 
.  OOOldil 
.000200 
.000190 
.000210 
.000180 
.000160 
.000200 
.000200 
.000180 
.000^10 
.000180 



1      56&5 

... 

1      S9L1 

1 

615.8 

640.4 



665.0 

'      689.6 

t 

\      714.3 

73H.3 

763.5 

1 

!      788.2 

•      812.8 

t 

1      837.4 

1 

1      862.0 

• 

886.7 

911.3 

935.9 

TenaUe  strength. 

,      960.6 

'      985.2 

'  1,624.0 

1 

General  summary,  ^ 

Tennile  Rtrength  per  square  loch  of  original  section poonda..    329.689 

Elasticlimit  per  sonare  inch  of  original  section not  well  defined 

Elongation  per  inch  after  mpture inch..      0.0110 

Bedoction  in  diameter  at  point  of  rapture do 000fr34 

Redaction  in  area  after  mptare,  per  centum  of  original  seotion 17.34 

Poeition  of  rapture 6^'.  6  oataide  the  ganged  length 

Character  of  broken  surfkoe flue  silky 


TESTS   OF   lEON.AND   STEEL. 

So.  739, 

Specimm  No.  3. 
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Diameter,  ".0792, 

Sectional  area,  .004926  square  inch. 


Applied  loads. 

Blonjsation 
per  inch. 

Snoceasire 
per  inch. 

Permanent 
set 

Sacceaeive 

permanent 

aeL 

Bemarka. 

TotaL 

PerMvare 
inch. 

Poimd*. 

24.6 

49.8 

98.6 

147.8 

197.0 

246.8 

296.6 

844.8 

394.1 

448.8 

492.6 

641.9 

55L1 

640.4 

689.6 

738.9 

788.2 

837.4 

886.7 

936.9 

985.2 

1,034.6 

1,083.7 

1,133.0 

1,182.2 

1.23L6 

1,280.8 

1,830.0 

1,879l8 

1,616 

Povndi. 
6,000 
10,000 
20,000 
90,000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
100.000 
110,000 
120,000 
180.000 
140.000 
•    150.000 
160,000 
170.000 
180,000 
190,000 
200,000 
210,000 
220,000 
230.000 
240.000 
260,000 
260.000 
270,000 
280,000 
827,850 

Ineh. 
0. 

.000180 
.000530 
.000840 
.001180 
.001520 
.001840 
.002180 
.002530 
.002^80 
.003190 
.003650 
.003940 
.004280 
.004640 
.005000 
.005340 
.005710 
.006080 
.006470 
.006860 
.007280 
.007640 
.008080 
.008550 
.009090 
.009670 
.010270 
.011000 

Inch. 
0. 

.000180 
.000350 
.000310 
.000340 
.000340 
.000820 
.000340 
.000350 
.000350 
.000310 
.000460 
.000290 
.000340 
.000360 
.000360 
.000340 
.000370 
.000370 
.000390 
.000300 
.000420 
.000360 
.000440 
.000470 
.000540 
.000580 
.000600 
.000730 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

.000160 

.000160 

.000420 

.000200 

.000780 

.000860 

General  enjnmary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    827.850 

Blaatio  limit  per  sqnare  inch  of  original  section not  well  defined 

Blongation  per  inch  alter  mptare inch..      0.0060 

Reduction  in  diameter  at  point  ot  mptare do 000854 

Bedactlon  in  area  after  mptore,  per  centum  of  original  aeotion 17.34 

Position  of  rupture 4"  outside  the  ganged  length 
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TESTS   OF   IBON   AND   STEEL. 


STEEL  WIRE  USED  IN  THE  SCHULTZ  9  CM.  GUNS. 
[Three  Bpeoimens  cut  from  the  ume  piece  of  wir&  Wire  reoelTed  for  tetting,  In  ft  ooll  7" 

No.  740, 

Specimen  No.  1. 
Diameter,  '^040, 
Sectional  area,  .001257  square  inch. 


AppUed  loads. 

• 

per  inch. 

Snooeesive 
eloDf^atlon 
per  mch. 

Permanent 
•et. 

permanent 
•et. 

Bemarlu. 

Total. 

Persnoare 
incb. 

Pounds.      Pottndt. 
25.1            20.000 
a7.7            rto  nno 

Inch. 
0. 

.000510 
.000850 
.001220 
.001610 
.002030 
.002330 
.002720 
.003120 
.003410 
.     .003810 
.004220 
.004090 
.006210 
.005680 
.006160 
.006M0 
.007070 
.007620 
.008220 
.008780 
.000410 
.010180 
.010920 

IncK 
0. 

.000510 
.000340 
.000370 
.4X)0390 
.000420 
.000300 
.000390 
.000400 
.000290 
.000400 
.000410 
.000470 
.000520 
.000470 
.000480 
.000450 
.000460 
.000550 
.000600 
.000560 
.000630 
.000770 
.000740 

Inch. 
0. 

Intik. 
0. 

Initial  load. 
Tenaile  fltTBagth. 

50.3 
02. 9 
75.4 
88.0 
100.6 
113.1 
125.7 
138.8 
150.8 
103. 4 
170.0 
ll?«.6 
201.1 
213.7 
226.3 
2:«.8 
251.4 
204.0 
270.6 
289.1 
801.7 
314.3 
377.0 

40.000 
50.000 
60.000 
70, 000 
80,000 
90.000 
100,000 
110, 000 
120,000 
130,000 
140,000 
160,000 
160,000 
170,000 
180,000 
100.000 
200, 000 
210,000 
220.000 
230.000 
240.000 
260,000 
299,920 



General  aummary. 

Tensile  strength  per  square  inch  of  original  section poonds..    298t93D 

Elastic  limit  per  sonare  inch  of  original  section DOtircll  defined 

Elongation  per  incb  aftermptnre inch..      0.0040 

RetluvUon  in  diameter  at  point  of  roptore. do 000396 

Kednction  in  area  after  raptare,  per  contam  of  original  seotion S&47 

Position  of  raptnre 8"  oatilde  of  the  gauged  length 

Character  of  broken  sorfiaoe flnetilky 


TESTS   OP  IRON  AND   STEEL. 
No,  741. 
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Diameter,  '^040. 

Sectional  area,  .001257  square  ineb. 


Applied  l<Mds. 

EloDgmtion 
perlnoh. 

SnoceeaiTe 

Slongation 

perinoh. 

PermaDent 
Bet. 

SncceaaiTe 

permanent 

aet. 

Bemarka. 

Total 

Per  square 
inch. 

F<mnd». 
25.1 
37.7 
30.8 
62.9 
75.4 

8ao 

100.6 
113.1 
125.7 
138.3 
150.8 

Founds. 
20,000 
30.000 
40,000 
50,000 
60,000 
70,000 
80,000 
90.000 
100,000 
110,000 
V»0.  000 

Inch, 
0. 

.000380 
.000720 
.001080 
.001460 
.001800 
. 002180 
.002540 
.00*»9C0 
.003370 
.003710 
.004120 
.004520 
.004050 
.005350 
.005790 
.006260 
.006750 
.007240 
.007720 
.008340 
.008900 
.  009570 
.010260 

Inch, 
0. 

.000380 
.000340 
.000360 
.000380 
.000340 
.000380 
.000360 
.000420 
.000410 
.000340 
. 000410 
.000400 
.000430 
.000400 
.000440 
.000170 
.000490 
.000490 
.000480 
.OOCd20 
.000620 
.000610 
.000600 

Inch, 
0. 

Inch. 
0. 

IniUalload. 
Tenaile  streogtb. 

163.4  136!  665 

176. 0  140. 000 
18a  6           150,000 

201.1  1(30,000 

213.7  1      170,000 

226. 8  180,  000 
238. 8           190. 000 
2  >1. 4           200, 000 
264.0           210,000 

276.5  '       220.000 

289.1 

230.000 

301.7 
314.3 
399.0 

240,000 
2.50, 000 
317, 420 

.......^.... 

GeKtral  summary. 

Tensile  strensth  per  aqoare  inch  of  original  section poands . .    317, 420 

Elasticlinilt  per  square  inch  of  original  section not  well  defined 

Elongation  perincn  after  mptnre inch..      0.0060 

Reduction  in  diameter  at  point  of  mptnre do ono240 

Keduotion  in  area  after  mptnre,  per  oentnm  of  original  section 10.1 

Position  o(  rapture 2".20  outside  the  ganged  length 

Character  of  Broken  surface >. fine  silky 
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Duuneter,  ''.MO. 

Seetkmal  aremy  M12ffl  aqiiaie  iiidL 


I 


TctoL 


«2— • 


laST 


_Jl1 

37.1 
M.3 

CS.» 
75i4 

a8.» 

1I3L1 
125u7 
13&3 
ISOiS 
1«8.4 
176L0 
1881  • 
2»L1 
213.7 
23L3 
23&8 
251.4 
20i.O 

r&s 

21ML1 

SOL  7 

314.3 

and 


2a,40« 
30^  MO 

4aonO 

50,000 

•>,000 

70.000 

80,000 

00,000 

100,000 

110,000 

120.0(HI 

130,000 

140. 000 

150.000 

100.  ooo 

170,000 

180^000 

190.000 

200.000 

210.000 

220.000 

230.00*) 

240,01)0 

2SO.0OO 

liW.OOO 

312, 050 


.oouao 

.001420 

.001820 
.0Q2U0 
.002510 
.002870 
.00Ct25O 


.005330 
.005810 
.000240 
.0C074O 
.007220 
.007710 
.008310 
.OOfiOOO 


.010350 
.006810 


Gtmenli 

Tcnmle  streBictli  per  Miaara  Such  of  orUdnsl  Mctfeoa ^ pounds..  312. 060 

FlMtie  limit  per  troMn  inch  of  orisfDal  Metioa ^.^ .m*  v«II  ilwiiii  il 

Eloai^ioo  per  iBch  after  rapCare .. ...Imrfc  .     0L0O4O 

Reduction  iadwuMter  St  point  of  rvpCarB .«•....  .000386 

BednctiottinMenaAernipOan,pereflBtaioforiciaalaMti(iai 23L47 

PoritMmofmptare Ja  lMid<rJnw%  W  niitiiiu  gOMBd  length 

CLnracterofhrokanonfiMe .te%  im^ 
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8TEBL  BIBBAND  USED  IN  9"  QUN  BY  THE  ENGLISH  GOVEBNMENT  AT 

WOOLWICH  ABSENAL. 

[Three  •peoimeat  out. from  the  ume  piece  of  wire.] 

When  uncoiled  the  wire  showed  a  permanent  curve  of  ".65  v-sine  for 
a  chord  of  1(K', 

Cross-section  dimensions  were  ".254  total  width  by  ".OCOo  thick- 
ness =  .0154  square  inch.  To  allow  for  rounded  comers,  sectional  area 
called  .0147  square  inch. 

No.  743. 


Specimen  No.  1. 
Sectional  area,  .0147  square  inch. 


Applied  loads.' 

EloDffAtion 
per  inch. 

Sacoeeaive 
eloDfration 
per  inch. 

Permanent 
sot. 

Inch, 
0. 

Sacceeafve 
set. 

Remarke. 

TotoL 

Peraqnare 

PoundM. 

147 

204 

441 

688 

735 

882 

1,020 

1,176 

1,323 

1,470 

1.617 

1,764 

1,011 

2.058 

2,205 

2,852 

2.400 

2,646 

2,703 

2,040 

8,087 

8,234 

3,881 

3,827 

Powndt. 

10,UOO 

20  000 

80,000 

40,000 

60,000 

60,000 

70.000 

80,000 

00,000 

100.000 

110.000 

120,000 

130.000 

140.000 

150,000 

160,000 

170,000 

180.000 

100,000 

200,000 

210,000 

220,000 

230,000 

267,140 

Inch. 
0. 

.000370 
.000710 
.  001040 
.001400 
.001750 
.002000 
.  002470 
.002780 
.003250 
.008580 
.003000 
.004400 
.004720 
.005220 
.005670 
.006160 
.006660 
.007170 
.007770 
.008440 
.000220 
.010200 

Inch. 
0. 

.000370 
.000340 
.  000330 
.000360 
.000350 
.000340 
.000380 
.  000310 
.600470 
.000830 
.000410 
.000410 
.000320 
.000500 
.000450 
.000400 
.000500 
.000510 
.000600 
.000670 
.000780 
.000080 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

".'006676'* 

"".'666676** 

.000230 

.000160 

.000370 

.000140 

1 

1 

.001140 

.000770 

General  eummary. 

Tensile  strength  per  square  inch  of  oriKioal  section pounds..    267,140 

EUwtio  limit  per  square  inch  of  originaliseotion not  well  defined 

Elongation  per  incn after  rupture inch..      0.0100 

Dimensions  at  point  of  rupture ".235  X  ".055 

Reduction  in  area  after  rupture,  per  centum  of  original'aectloni 12.24 

Position  of  rupture ''.S  inside  the  gauged  length 

Character  of  broken  aorfliee silky,  lameUar 
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17.— CAST-STEEL  TBIAL  CYLIHDEB. 

[CMt  by  the  Otla  Iron  and  Steel  Company,  Cleveland,  Ohio.] 
Extract  from  the  Chief  of  Ordnance  JReportfor  1884. 

In  conformity  with  instructions  contained  in  a  letter  from  the  Ohief 
of  Ordnance,  dated  Febrnary  14, 1884,  the  Otis  Iron  and  Steel  Company 
made  for  test  a  trial  cylinder  of  c^st  steel  24  inches  in  diameter  and  5 
feet  long.  It  was  made  of  open-hearth  steel,  from  a  heat  of  31,000 
pounds,  and  cast  in  a  sand  mold  with  a  sinking  head  equal  to  the  length 
of  the  cylinder.  *  The  mold  was  lined  with  thin  sheet  iron  to  preserve 
it  from  injury,  the  metal  entering  at  the  upi)er  end  of  the  mold  cavity. 
The  resulting  ingot  was  10  feet  long,  25  inches  in  diameter,  and  weighed 
in  the  neighborhood  of  17,000  pounds. 

A  mean  of  seven  analyses  made  of  borings  taken  from  different  parts 
of  the  cylinder  was  as  follows :  Combined  carbon,  0.55  per  cent. ;  silicon, 
0.13  per  cent. ;  phosphorus,  0.029  per  cent. ;  manganese,  0.96  per  cent. 

The  ingot  was  left  in  the  pit  to  cool  slowly  for  two  days,  and  after- 
wards removed  to  the  machine-shop,  turned  down  to  24  inches,  and  the 
upper  half  cut  off.  A  6*inch  hole  was  then  bored  through  the  center, 
when  the  cylinder  was  ready  for  annealing. 

It  was  placed  in  a  regenerative  gas-heating  furnace,  with  doors  at 
both  ends.  A  piece  of  iron  pipe  was  inserted  in  the  central  hole  at 
each  end,  and  projected  some  inches  beyond  the  doors,  which  were 
bricked  up  about  the  pipes.  An  inch  steam  pipe  was  conducted  to  one 
of  these  pipes,  by  means  of  which  a  jet  of  steam  could  be  thrown  in 
and  a  strong  current  of  cold  air  produced  through  the  bore  of  the  cyl- 
inder. The  temperature  was  raised  gradually,  the  flame  being  directed 
alternately  above  and  below  the  cylinder  to  insure  even  heating  through- 
out. When  at  a  yellow  heat  the  gas  was  shut  off  and  the  cylinder  al- 
lowed to  cool  in  the  furnace  over  night,  the  blast  being  left  in  ^tion. 
This  operation  was  repeated  three  times. 

The  cylinder  was  then  removed  to  the  latho^  and  a  ring  1.25  inches 
thick  detached  from  each  end,  from  which  tangential  and  radial  speci- 
mens weie  afterwards  taken.  Another  ring,  2.5  inches  thick,  was  cut 
from  the  lower  end  to  be  tested  for  initial  tension.  The  remainder  of 
the  cylinder  then  received  two  through  cuts  lengthwise,  removing  two 
slabs,  3.25  inches  thick,  on  opposite  sides  of  the  bore.  From  these 
slabs  16  specimen  pieces  were  taken. 

In  all  28  specimens  were  taken  from  the  cylinder,  as  follows : 

TeMion. — 1  to  7  tangential,  r^25  square,  9''  long.  7  to  11  radial, 
l'^25  square,  9^'  long.  11  to  17  longitudinal,  1''.25  square,  9''  long.  17 
to  18  radial,  1^^25  square,  9^^  long. 

Compression.— 19  to  20  radial,  1".25  square,  9'^  long.  21  to  22  lon- 
gitudinal, r^25  square,  9"  long. 

Transverse  resistance. — ^23  and  24  longitudinal,  r'.25  square,  22^^  long. 

Bursting.— 25  and  26  radial,  3^'.25  square,  5"  long.  27  and  28  lon- 
gitudinal, 3^^25  square,  5"  long. 

Following  are  the  results  of  the  tests  made  at  Watertown  Arsenal: 


TESTS  OF  IRON  AND  STEEL. 


667 


No.  357. 

Mark  on  bar,  1.  Tension  Test. 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 

This  specimen  had  blow-holes  in  two  places,  about  ^MO  and  ^^08  di- 
aoieters.  One  was  in  sight  when  bar  was  '^8  diameter,  and  one  ap- 
peared when  bar  was  turned  down  to  finished  diameter. 


Applied  loads. 

EloneatioD 
perinoh. 

Snceessire 
elongation 
per  inch. 

Permanent 
Bet. 

Saocesaive 
aet. 

RemArka. 

TotaL 

Par  MfUkro 

P<mnd$. 
250 
500 

750 
1.000 
1,250 
1,600 
1,750 
2.000 
2,260 
2,500 
2,750 
8,000 
8.250 
8,500 
8,750 
4.000 
4.250 
4.500 
4,750 
5,000 
6,250 
6,600 
6.750 
8.000 
8,250 
8,600 
8,750 
7,000 
7,250 
7,500 
7,750 
8.000 
8.260 
8.600 
8.750 
9.000 
9.250 
9.500 
9,760 

10,000 

10,250 
10,600 
10,750 
11,000 
11,250 
11.500 
11,750 
12.000 
12,260 
12,600 
18,000 
13,500 
14,000 
14.600 
16.000 
15^220 

Pounds. 

1,000 

2.000 

8.000 

4,000 

6.000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.0(J0 

14,000 

15,000 

18,000 

17,000 

18.000 

19.000 

20.000 

21.000 

22.000 

23.000 

24.000 

25,000 

28.000 

27.000 

28.000 

29.000 

80.000 

81.000 

.   32.000 

83.000 

84.000 

35,000 

38.000 

87.000 

88,000 

89,000 

40,000{ 

41,000 
42,000 
43,000 
44,000 
45^000 
48.000 
47.000 
48,000 
49,000 
50.000 
62,000 
64,000 
68^000 
68,000 
80,000 
80,880 

JneK. 
0. 

.000033 

.000083 

.000100 

.000117 

.000133 

.000187 

.000200 

.000260 

.000300 

.000300 

.000317 

.000350 

.000400 

.000433 

.000483 

.000500 

.000533 

.000550 

.000600 

.000017 

.000850 

.000683 

.000717 

.000733 

.000800 

.000833 

.000850 

.000887 

.000950 

.000950 

.000983 

.001050 

.  001083 

.001117 

.001160 

.001200 

. 001233 

.  001B67 

.001617 

.002883 

.003783 

.005017 

.006587 

.008383 

.008950 

.007717 

.008183 

.009200 

.009750 

.010700 

.0133 

.0150 

.0187 

.0183 

.0200 

Inch, 
Ol 

.000033 
.000050 
.000017 
.000017 
.000018 
.000034 
.00003^ 
.000050 
.000050 
0. 

.000017 
.000033 
.000050 
.000033 
. 000050 
.000017 
.000017 
.000017 
.OU0050 
.000017 
.000033 
.000033 
.000034 
.000018 
.000087 
.000033 
.000017 
.  000017 
.000033 

a 

.000033 

.000067 

.000033 

.0000.34 

.000033 

.000050 

.000033 

.000034 

.000350 

.  001268 

.000900 

.001234 

.000550 

.000618 

.000!S87 

.000787 

.000418 

.001087 

.000550 

.000950 

.0028 

.0017 

.0017 

.0018 

.0017 

Inch, 
0. 

Inch. 
0. 

InitiAlload. 

Elastic  limit. 
iritimAteatrength. 

0. 

0. 

.000000 

.000000 

.000017 

.000017 



.000017 

0. 



.000050 

.000033 

.000087 

.000017 

.001587 

.001500 



.006887 

.008800 

.008800 

.008438 

Fractured  suddenly  under  the  maximum  load. 


Oeneral  iummary. 

Tensile  steength  per  square  Inch  of  original  section ponnds..     80,880 

Elaatlo limit  per  aqnare inch  of  originaT section :...do....     89  000 

Elongation  perinoh  after  niptare inch..      0.0200 

Elongation  per  inch  nnder  strain  at  elasticlimit .do 001287 

Bednotion  in  diameter  at  point  of  mptnre do 014 

Bedoption  in  area  after  rupture,  per  coLtam  of  original  section 6peroent. 

SSSSSi'Sia-iJrt^:::::::::::::::::;::::::::::::::::::::::::^ 

1  of  iBOb  Motion* ,.,, ".W,  ".08,  ".02,  ".W,  ".02,  ".08 
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No.  358. 

TeiMion  Test 
Mark  on  bar,  2 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 

There  were  two  small  blow-holes  in  this  bar,  both  of  which  were  turned 
oiit  when  the  bar  was  reduced  to  '^60  diameter. 


Applied  loads. 

Elongation 
per  inch. 

Snooessive 

Permaoent 
set. 

SnoceaaiTe 
pennanent 

set. 

Beiflarka. 

TuUl. 

PprBqnare 
inch. 

Pound*. 

250 

5u0 

750 

1  000 

1.  2:h> 

1  500 
1.730 
2,000 
•J,  2:iO 
2, 500 
2, 750 
3.000 
3,  JSO 
.1,  fiOO 
:*,  7.'iO 
4,000 
4, 2.50 
4.&.0 
4,750 
5. 000 
5,230 
6.ft00 
5.750 
6.000 
6.230 

»,:hjo 

6,750 
7.010 
7. 230 
7,M)0 
7,750 
8,0i)n 
8.230 
8.500 
8,750 
9,000 
9,250 
0.900 
9,750 
10,000 
10,250 
10,500 
10,750 
11.000 
11,250 
11,600 
11,760 
12,000 
12,250 
'12.600 
13,000 
13.600 
14,000 
14,500 
16,000 
16.600 
16,000 
16.600 
17.000 

Pound*. 

1,000 

2.  (.00 

3.000 

4,000 

5.(00 

0,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17. 000 

18,000 

10.000 

20, 000 

21,  000 

22,000 

23,000 

24.000 

25,000 

20.000 

27,000 

28,000 

'2P.  000 

30,000 

31.000 

:<  J.  000 

33, 000 
34,000 
85.000 
30.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
66.000 
68,000 
60.000 
62.000 
64,000 
66,000 
6H,000 

Iwh, 
0. 

.000033 
.000050 
.000067 
.000100 
.000133 
.000150 
.000167 
.000200 
.000233 
.000283 
.  000317 
.000350 
.000383 
.000417 
.000450 
.000483 
.000500 
.000533 
.000583 
.000617 
.000650 
.000683 
.000700 
.000717 
.000783 
.000800 
.000830 
.000867 
.000883 
.000960 
.000967 
.001000 
.001033 
.  001083 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001360 
.001383 
.001450 
.001550 
.002050 
.    .002317 
.002967 
.003750 
.004467 
.0050 
.0067 
.0083 
.0100 
.0108 
.0117 
.0133 
.0142 
.0150 

Inch, 

0. 

.000083 
.000017 
.000017 
.0000^3 
.000033 
.000017 
.000017 
•000033 
.000033 
.000050 
.000034 
.000033 
.000033 
!000034 
.000033 
.000033 
.000017 
.000033 
.000050 
.000034 
.000033 
.000033 
000017 
.000017 
.000066 
.000017 
.000050 
.000017 
.000016 
.000067 
.000017 
.000033 
.000033 
.000050 
.000050 
.000034 
.000033 
.000033 
.000034 
•000033 
.000050 
.000033 
.000067 
.000100 
.000500 
.000267 
•  000650 
.000783 
.000757 
.000533 
.0017 
.0016 
.0017 
.0008 
.0000 
.0016 
.0009 
.0008 

Inch. 

Inch. 
0. 

Initial  kad. 

Elaatio  Umtt. 
Miotometff  renoveda 

0. 

0. 

0. 

0. 

""*" 

.000088 

.000088 

.000033 

a 

.000088 

0. 

.000050 

.000017 

.000183 

.000133 

\ .w; 

.002650 
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Applied  loads. 

permcb. 

SaooeMlTe 
elongation 
per  inoh. 

Permanent 
Bet. 

Snccesalve 
•el. 

Xnttmate  strength. 

Total. 

Persqaue 
inoL 

Povmda, 
17,600 
18,000 
18^280 

FoundM. 
70.000 
72^000 
73,120 

Inch. 
.0168 
.0183 

Jneh, 
.0008 
.0025 

Inch. 

Inch 

General  summary. 

Tensile  BtreniEth  per  sqaare  inch  of  original  Motion Xtonnds..    73,120 

EIAsticlimit  per  square  inch  of  originidaectioji .' do  ..    43.U00 

Elongation  per  inoi after  raptnre ~ inch..    0.  U200 

KIODgation  per  inoh  under  strain  at  elastic  limit , rio...  .001383 

Reduction  in  diameter  at  point  of  rupture do...       .014 

lUsduction  in  area  alter  rupture,  per  oentnm  of  original  section 5.0 

Position  of  mptnze ".25  from  nei-k 

Otaaraotor  of  broken  snrftoe granular 

Elongation  of  inoh  seotions ".02.  ".02,  ".01  (".3  fractured  section),  ",02,  ".03 
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Mark  on  bar,  3 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch, 


No.  359. 
Tenaion  Test 


AppliedloadB. 

per  inch. 

SaecesBlTe 
elongation 
per  inch. 

Permanent 
■et. 

SneoesalTe 

permanent 

set. 

Braiarka. 

Total. 

Persqiuffe 
inch. 

Powndt, 

250 

1.250 

2.500 

8,750 

6,000 

5.250 

5,500 

6,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,260 

7,500 

-  7,750 

8,000 

8,250 

8,500 

8»750 

9,000 

9,250 

9,500 

0,750 

10,000 

10,250 

10.600 

10,750 

11,000 

11.250   ' 

11.500 

11.750   i 

12,000 

12.250 

12,600 

12,750 

13,000 

13,250 

13.500 

13.750 

14,000 

14,250 

14,500 

14.750 

15.000 

15.500 

16,000 

16.500 

17.000 

17,500 

18.000 

•  18.600 

19.000 

19.500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,600 

23,000 

28,500 

24,000 

24,360 

Pound*. 
1,000 
5.000 
10,000 
15,000 
20,000 
21.000 
22,000 
23.000 
24.000 
:f5,000 
26,000 
27.000 
28.000 
29.000 
30,000 
31,000 
32.000 
33.000 
34,000 
35.000 
36.  GOO 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
-      58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76,000 
.     78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
97,440 

0. 

.000117 
.000283 
.000438 
.000588 
.000617 
.000650 
.000667 
.000700 
.  000733 
.000767 
.000800 
.000833 
.000867 
.000917 
.000933 
..000967 
.001000 
.001U67 
.001100 
.001133 
.001150 
.001183 
.  001233 

.  .001267 
.001300 
.001333 
.001367 
. 001417 
.001450 
.001483 
.  001517 
.001567 
.001033 
.002033 
.002133 
.002383 
.002633 
.  003133 
.003533 
.004U8.H 
.004350 
.  004917 
.005333 
.006217 
.0067 
.0075 
.0092 
.0108 
.0125 
.0133 
.0160 
.0167 
.0183 
.0200 
.0217 
.0233 
.0250 
.0283 
.0317 
.0333 
.0367 
.0417 

Inch. 
0. 

.000117 
.000166 
.000150 
.000150 
.000084 
.000033 
.000017 
.000033 
.000083 
.000034 
.000038 
.000038 
.000084 
.000050 
.000016 
.000034 
.000033 
.000067 
.000033 
.000033 
.000017 
.000033 
.000050 
.000034 
.000033 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000050 
.000066 
.000400 
.000100 
.000250 
.000260 
.000500 
.000400 
.000550 
.000267 
.000567 
.000416 
000884 
.000483 
.0008 
.0017 
.0016 
.0017 
.0008 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0017 
.0038 
.0034 
.0016 
.0034 
.0050 

Inch. 
0. 
0. 

Or 

0. 
0. 

InOL 
0. 

Initial  Ipad. 

ElastioUmil. 
mtimate  strength. 

0. 

.000017 

.000017 

.000017 

0. 

.000038 

.000016 

.000050 

.000017 

.000438 

.000388 

.001638 

.001200 

.003967 

.002884 





General  summary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..      97,440 

Elastic  limit  per  sauare  inch  of  original  section do 48.000 

Elongation  per  inch  after  mptare inch. .      0. 0368 

Elongation  per  inch  under  strain  at  elastic  limit do 001567 

Reduction  in  diameter  at  point  of  mptare do 0.34 

Hednction  in  area  after  rupture,  per  centum  of  original  section 11.8 

Position  of  rupture «.  es  fttnn  neck 

Character  of  hrohen  sarfiMM graanlar 

Elovgationof  inchsaotions ".08.  ".03.  ".03.  ".03.  ".05  (". 06 fr»ctured sectkm) 


Mark  on  bar,  4 

Diameter,  ''.564.  . 

Sectional  area,  .25  square  inch. 
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Applied  loAds. 


Total 


Pounds, 

250 

1,250 

2,500 

8.750 

5,000 

5.250 

6v50O 

5^750 

e.000 

8,250 

8,500 

8,750 

7.000 

7.250 

V,500 

7,750 

8,000 

8,250 

8,500 

8,750 

0.000 

9,250 

0,500 

0,750 

10.000 

10,250 

10.500 

10,750 

11.000 

11,250 

11,500 

12.000 

12.500 

13,000 

13.500 

14,000 

U.500 

15,000 

15.500 

18.000 

18.500 

17,000 

17.500 

18,000 

18,500 

19^000 

10.500 

20,000 

20.500 

21,000 

21.500 

21.000 

18^600 


Per 


rsqiuu 
inon. 


Pound$, 
1.000 
^000 
10.000 
16,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
28,000 
27,000 
28.000 
29.000 
80,000 
81.000 
82,000 
33,000 
84,000 
35.000 
36,000 
87,000 
88.000 
89,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46.000 
48.000 
50,000 
52,000 
54,000 
50,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82.000 
84.000 
86.000 
86.400 


Eloni 


permoh. 


Ineh, 
0. 

.000117 
.000283 
.000400 
.  000567 
.000600 
.000633 
.000650 
.000083 
.000717 
.000783 
.000800 


.000867 
.000900 
.000067 
.001000 
.001033 
.001067 
.  001100 
.001167 
.  001217 
.001283 


.004638 

.004967 

.005467 

.006133 

.007217 

.  007717 

.0083 

.0100 

.0117 

.0133 

.0150 

.0167 

.0183 

.0217 

.0233 

.0267 

.0283 

.0333 

.0350 

.0400 

.0433 

.0500 

.0583 

.0650 

.0783 

.0050 

.1250 

.1450 


SnocesaiTe 
doogation 
per  iooh. 


InOL 
0. 

.000117 
.000166 
.000117 
.000167 
.000033 
.000033 
.000017 
.000033 
.000034 
.000066 
.G00017 
.000033 
.000034 
.000033 
.000067 
.000038 
.000033 
.000034 
.000033 
.000067 
.000050 
.000068 
.000250 
.003100 
.000334 
.000500 
.000666 
.001084 
.000500 
.000583 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0034 
.0016 
.0034 
.0016 
.0050 
.0017 
.0050 
.0033 
.0067 
.0083 
.0067 
.OLIS 
.0167 
.0300 
.0200 


Pemuuieiit 
aet. 


iMh, 


.000017 


.000050 


.003217 


.006067 


Sacceaaive 

permanent 

aet. 


Inch, 


.000017 


.000033 


Remarka. 


Initial  load. 


Elaatic  limit. 


.003167 


.002850 


Micrometer  removed. 


intimate  atrength. 
Load  at  time  of  rapture. 


General  evmmary, 

Tenaile  atrength  per  aqaare  inch  of  original  aection pounds.:      86,400 

Xlaaticlimlt  per  aquare  inch  of  original  aection do....      85,000 

Elongation  per  inoQ  after  rupture Inch..     0.1483 

Elongation  per  faiCh  under  atrain  at  elaatic  limit do .001100 

Beduotion  in  diameter  at  point  of  rupture do 084 

'deduction  In  area  after  rupture,  per  centum  of  original  aection 27.6 

Poaition  of  rapture 1".20  from  neck 

Character  of  uroken  surface,  granular,  60  per  cent. ;  dnll  smoky.  40  per  cent.    The  metal  separated 

Drat  at  the  dull,  amoky  section.    Seven  umall  cracks  rleveloped'aloog  the  Hurface  of  the  stem. 
Elongation  of  inch  sections 'MI ,  ".14, ".  13,  ".14,  (".16  fractui-ed  section  ".21) 


672 


TESTS  OF  IBON  AND  8TESU 


So.  361. 


Tenaum 
Mark  on  bar,  5 
Diameter,  ''ML 
Sectional  area,  .25  sqoare  inch. 


TMt 


Applied  loMla. 

',S?sSr 

ekmgmtkn 
per  inch. 

PemMMDi 

BeiDttki. 

TotaL 

PerMiure 
inch. 

Found*. 

250 

1.250 

2,500 

8,750 

6^000 

6,260 

6,600 

6.750 

0,000 

6,250 

6^500 

6,750 

7,000 

7!  250 

7,500 

7,750 

8^000 

?250 

8^500 

2750 

9,000 

9;250 

9.500 

9.750 

10.000 

10.230 

10,600 

10,750 

11,000 

U,250 

11,600 

11,750 

12.000 

12.250 

12,000 

13.0U0 

13.600 

14,000 

14,600 

16.000 

16.600 

16^000 

16,500 

17.000 

17,600 

18.000 

18.600 

19,000 

19,600 

20,000 

20,600 

21,000 

21,000 

Pounds. 
1.000 
6.000 
10,000 
15.000 
20,000 
21.000 
22;  000 
23,000 
24,000 
25.000 
26,000 
27.000 
28.000 
20.000 
80.000 
81,000 
32.000 
83.000 
84,000 
86.000 
86.000 
87.000 
88.000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
52,000 
64,000 
66.000 
68,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80.000 
82,000 
84,000 
80^000 

IndL 
0. 

•  000067 
.000217 

000400 
'!000538 
.000583 
.000617 
.000650 
.000667 
.000717 
.000788 
.000800 
.000838 
.000867 
.000888 
.000950 
.000083 
.001033 
.001083 
.001117 
.001167 
.001238 
.001467 
.001917 
.006367 
.005667 
.006167 
.006800 
.007638 
.008388 
.008083 
.009700 
.010667 
.011467 
.012338 
.0133 
.0150 
.0183 
.0200 
.0217 
.0250 
.0288 

•  0800 
.0850 
.0388 
.0417 
.0467 
.0683 
.0600 
.0700 
.0617 
.1000 
.1867 

IndL 
0. 

.000067 
.000150 
.000183 
.000133 
.000050 
•000064 
.000033 
.000017 
.000050 
.000016 
.000067 
.000088 
.000084 
.000010 
.000067 

iooooso 

.000050 

000084 
!000050 
.000066 
.000234 
.000450 
.003850 
.000300 
.000600 
.000633 

!000750 

.000600 

.000717 

.000967 

.000600 

.000866 

.000967 

.0017 

.0033 

.0017 

.0017 

.0033 

.0038 

.0017 

.0060 

.0033 

.0084 

.0050 

.0066 

.6067 

.0100 

.0117 

.0:88 

.0367 

Indu 
0. 

a 

0. 
0. 
0. 

JfidL 
0. 

Initial  lood. 
BmOo  limit. 

Ultimnteokcngth. 

a 

0. 

.000067 

.008067 

.003867 

.008800 

.006700 

.002838 

.010467 

•  008767 

OeMrdl  summary. 


Tfloolle  itnogtli  per  aqiiAre  inch  of  orlg 
BlMtio  limit  per  Monre  inch  of  oiiginnl  aection . 
Slonieiitlon  per  inch  i 


.poondt.. 
— inch.. 


lofkermptare 

Ekmiation  per  inch  under  otesin  at  elMtlc  limit __ „ 

Sedoction  in  diometer  at  point  of  raptare do. 

Bedaetton  in  area  after  mptnie.  per  oentam  of  original  oeotion 


811000 

89,000 

0.14 

.001117 

.064 

2L4 


Poeltlon  of  nxptare ".3fh»ineok 

Character  of  broken  sarfkce.  grannlar.  60  per  eent  i  doll  spongy,  40  per  cent.    Seven  amaU  oaekt 

dereloped  along  the  aarfaoe  of  the  atom. 
Wnngatkmof  ineh  aeotiona ».U,  M4,  ".14,  ".14,  ".13  ("08  IhMtaied  aeetifiii) 
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No.  362. 
Tension  Test. 


Mark  on  bar,  6 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


mA«l(VAtiAn 

SucoeMive 
eloosation 
perlnch. 

Permanent 
set. 

Saooeasive 
set. 

BemArks. 

ToteL 

^^:^' 

perLioh. 

Pounda. 

250 

1,250 

2,500 

3,760 

6,000 

5,250 

5,650 

5,750 

6,000 

6,250 

6,500 

6,750 

7,000 

7,250 

7.500 

7,750 

8,000 

'    8.250 

8,600 

8.750 

0,000 

9,250 

0,600 

0,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

18.000 

18.500 

14,000 

14.600 

15.000 

15.500 

16,000 

16,500 

17.000 

17.600 

18.000 

18.600 

10.000 

10,500 

20.000 

20,500 

21,000 

21,500 

22.000 

22.200 

21,600 

Poumdt, 
1.000 
SvOOO 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85.000 
86,000 
87,000 
88.000 
80.000 
40,000 
41,000 
42,000 
43,000 
41,000 
45,000 
46,000 
47.000 
48.000 
40,000 
50,000 
52,000 
54,000 
56,000 
56.000 
60.000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
88,800 

Inch. 
0. 

.000100 
.000288 
.000417 
.000567 
.000600 
.000688 
.000667 
.000700 
.000750 
.000788 
.000817 
.000860 
.000888 
.000088 
.000067 
.001000 
.001033 
.001083 
.001117 
.001107 
.001200 
.001250 
.001338 
.002850 
.004888 
.005560 
.006000 
.006017 
.007050 
.008383 
.008000 
.000633 
.010367 
.011200 
.013067 
.014633 
.016633 
.018817 
.020883 
.0225 
.0250 
.0267 
.0800 
.0817 
.0850 
.0400 
.0467 
.0500 
.0583 
.0650 
.0750 
.0900 
.1217 
.1567 

JfMh. 

0. 

.000100 
.000183 
.000184 
.000150 
.000038 
.000033 
.000084 
.000033 
.000050 
.000033 

!000083 

.000033 

.000050 

.000034 

.000033 

.000033 

.000050 

.000084 

.000050 

.000038 

.000050 

.000088 

.000017 

.002483 

.000717 

.000450 

.000017 

.001033 

.000488 

.000617 

.000788 

.000784 

.000838 

.001867 

:  001566 

.002000 

.002184 

.002066 

.001617 

.0025 

.0017 

.0038 

.0017 

.0033 

.0050 

.0067 

.wm 

.0083 
.0067 
.0100 
.0150 
.0317 
.0350 

Inch, 
0. 
0. 
0. 
Ol 
0. 

Inch. 
0. 

Initial  IomL 

BlaflticUmit 

If  iciometer  remored. 

Ultimate  atrcDjctb. 
Load  lit  time  of  raptnre. 

..........*.. 

.000017 

.000017 

.000088 

.000016 

.000067 

.000034 

.001067 

.001000 

.006250 

.005183 

.000600 

.003050 



General  tummar^. 


Tensile  strength  per  Bqanre  inch  of  original  aection poands.. 

Blaatiolimitper  square  inch  of  original  section do  ... 

ISlongation  per  inch  after  mptnre Jnoh 

Elongation  per  inch  nnder  strain  at  elastic  limit do  ... 

Bedaction  in  diameter  at  point  of  mptnre • do 

Bedaotlou  in  area  after  mptnre,  per  centum  of  original  section 

Poeltion  of  rapture ".60  from  middle  of  stem 

Charaoter  of  broken  surface granular,  with  a  dull  spot  (30  per  cent,  of  surface)  at  clrcnroforenre 

Slongottonof  inohaeotians _ //.12,  ".17,  ".16  (."26  flractured  section),  ".18  ".16 

S.  Ex.  36 i3 


88.  POO 
37.000 
0. 1717 
OOllflK) 
.064 
21.4 
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TESTS   OF  IRON   AND   STEEL, 
No.  363. 
Tension  Test. 


Mark  on  bar,  7 

Diameter,  ".664. 

Seetional  area,  .25  square  inch. 


AppUed  loftdfl. 

Elonfration 
per  inch. 

SacceAsire 
elongation 
per  inch. 

Permanent 
set 

SaooeaslTe 

permanent 

■et. 

Seuwrka. 

TotaL 

Per  tqnare 
inok 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

6,500 

5,750 

6.000 

6,250 

6.500 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

0,000 

0,250 

0,500 

0.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12.000 

1*2,250 

12,500 

13,000 

13,500 

14.000 

14.500 

15,000 

15,500 

16.000 

10.500 

17.000 

17.600 

18.000 

18.500 

19,000 

19,600 

20,000 

20,850 

Pounds. 

1,000 
5,000 
10, 000 
15,000 
20,000 
21,000 
22. 000 
23,000 
24, 000 
25, 000 
26.000 
27,000 

2K,oeo 

29.000 
80,000 
31,000 
82,000 
83,000 
34,000 
35,000 
86,000 
87,000 

39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45, 0*H) 
46, 000 
47, 000 
48,000 
49, 000 
50,000 
52,000 
5t,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,ttl0 
72,000 
74,000 
76.000 
78,000 
80,000 
81,400 

Inch. 
0. 

.000100 
.000200 
.000367 
.000517 
.000550 
.000583 
.  000633 
.000650 
.000667 
.  000700 
.000733 
.000767 
.000800 
.000833 
.000867 
.000933 
.000967 
.001000 
.001033 
.001100 
.001217 
.  001400 
.  001033 
.002000 
.002363 
.002717 
.002900 
.003300 
.003717 
.004317 
.004883 
.005667 
.006217 
.0069^ 
.008467 
.009067 
.011033 
.012550 
. 014700 
.0107 
.0183 
.0200 
.0233 
.0250 
.0267 
.0300 
.0317 
.0350 
.0400 

IndL 
0. 

.000100 
.000100 
. 000167 
.000150 
.000033 
.000033 
.000050 
.000017 
.000017 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000117 
.000183 
.000233 
. 000367 
.000383 
.000384 
.000183 
.000400 
.000417 
.000600 
.000566 
.000784 
.000550 
.000766 
.001484 
.001200 
.001366 
.001517 
.002150 
.0020 
.0016 
.0017 
.0033 
.0017 
.0017 
.0033 
.0017 
.0033 
.0050 

Inch. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitiallMd. 
ElMttoUmll 

0. 

0. 

0. 

.000T50 

.000760 

.002317 

.001567 

.005217 

.002900 

General  eummary. 

Tensile  strenjrtli  per  aqnare  inch  of  oriffinsl  seotiom poimds..      81,400 

Elastiolimitper  square  inch  of  original  section do....      85,000 

Elongation i>er  inch  after  mpture Inch..         0.O4 

Elongation  per  inch  under  strain  at  elastic  limit do 001033 

Beduction  in  diameter  at  point  of  rapture do 014 

Re«lnctionin  area  after  rapture,  per  centum  of  original  section  5.0 

Position  of  rupture ".60  fh»a  middle  of  stem 

Chaiuctcr  of  broken  surface gruaalMT 

Elongation  of  inch  secUons. ".03,  ".02,  ".08  (''.05  firaetuivd  aeetion), ''.07,  ".04 
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Tension  Test. 
Mark  on  bar,  8 
Diameter,  '^664. 
Sectional  area,  .25  square  inch. 
Bar  has  blow-hole  in  the  stem  ^'.04  diameter. 


Applied  loftds. 


ToiaL 


Pep 


rsqimre 
Inon. 


ElonnHon 
per Inch. 


Saocesslro 
elonjration 
per  inch. 


PermRDent;S°~«"l;;;e 


Bemarks. 


Poundi, 

250 

1,250 

2,500 

8,750 

6,000 

6,250 

5,500 

5,750 

6.000 

6,250 

6,600 

6,750 

7.000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8.750 

0,000 

0.250 

0,500 

0,750 

10,00c 

10.250 

10,500 

10.750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

13,000 

18,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19.000 

19,500 

20,000 

20,600 

21,000 

21,010 


PoufuU. 
1,000 
5.000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24.000 
25.000 
26.000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86.000 
87.000 
88.000 
80.000 
40,000 
41.000 
42.000 
43.  OCO 
44,000 
45,000 
46.000 
47. 000 
48,000 
4»,  000 
50,000 
62.000 
64,000 
60,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82,000 
84,000 
84,040 


Inch. 
0. 

.000083 
.000250 
.000383 
.000550 
.000o67 
.000600 
.000633 
.000650 
.000683 
.000700 
.000750 
.000800 


.000850 

.000883 

.000950 

.000083 

.001017 

.  0010.13 

.  001067 

.001117 

.001150 

.001183 

.  001533 

.  002050 

.002633 

.002967 

.003533 

.004U17 

.004407 

.004783 

.0058 

.0007 

.0083 

.0092 

.0117 

.0125 

.0133 

.0150 

.0167 

.0183 

.0200 

,0217 

.0250 

.0283 

.0300 

.0333 

.0367 

.0400 

.0450 

.0500 


Jneh. 
0. 

.000083 
.000167 
.000133 
.000167 
.000017 
.000033 
.000033 
. 000017 
.000033 
.  000017 
.000050 
.  00U050 
.  000033 
.000017 
.0U0033 
.000C67 
.000033 
.000034 
.000010 
.000034 
.000030 
.000033 
.000033 
.(XK)350 
.000517 
.000583 
.  0003.34 
.000560 
.000484 
.  00(>4:)0 
.000316 
.  001017 
.0009 
.0016 
.0009 
.0025 
.0008 
.0008 
.0017 
.0017 
.0016 
.0017 
.0017 
.0033 
.0033 
.0017 
.0033 
.0034 
.0033 
.0050 
.0050 


Inch. 
0. 
0. 
0. 
0. 
0. 


Inch. 


Initial  load. 


.000017 


.000333 


.002533 


.000017 


.000366 


.002150 


Elastic  Umit. 


Mioromoter  removed. 


intimate  strength. 


General  mmmary, 

Teosne  strencth  per  sqnare  inch  of  original  section ponnds..     84,040 

Elastic  limit  per  Moare  inch  of  originafseetion do —      80,000 

Elongation  per  inch  after  mptare inch..         0.05 

Elongation  i>er  inch  under  strain  at  elnatio  limit do  ...    .001183 

,  Kednction  in  diameter  at  point  of  roptaro do 024 

'  Reductionln  area  after  rupture,  i>er  centam  of  original  section 8.4 

Position  of  ruptare ".80  from  neclc,  and  ".60  from  ".04  blow-hole 

Character  of  broken  surface granular 

EloDgatkm  of  inch  sections ".03.  ".03.  ".04,  ".06".06,  (".08  fractured  sections) 
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ISro.365. 

Tension  Test. 


Mark  on  bar,  9 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


AppUed  IomU. 

Eloneatioii 
perlncli. 

elongation 
per  inch. 

Permanont 
seL 

SaooMslye 

pennanont 

set. 

Benarlu. 

Total. 

Persqnwe 
inch. 

Poundt. 

250 

1.250 

2.500 

3.750 

5.000 

5,250 

5.500 

5.750 

6,000 

6.250 

6,500 

6,750 

7,000 

7,250 

7.500 

7,750 

8.000 

8,250 

8,500 

8,750 

9.000 

9.250 

9,500 

9.750 

10,000 

10,250 

10,500 

10,750 

11.000 

11.250 

11.500 

11.750 

12.000 

12,250 

12,500 

13.000 

13,500 

14,000 

14,500 

15.000 

15,500 

16,000 

16.500 

17,000 

17,500 

W.000 

18,500 

19.000 

19,500 

20,000 

20.500 

21,000 

21.600 

21.930 

20.800 

Poundn. 
1,000 
5.000 
10.000 
15,000 
20,000 
21. 000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32.000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40.000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60.000 
62.000 
64,000 
66,000 
68,000 

72,00(9 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
87.720 

Inch. 
0. 

.000067 
.000217 
.000367 
.000550 
.000567 
.000600 
.000633 
.000667 
.000700 
.000733 
.000783 
.000817 
.000850 
.000917 
.000967 
.001000 
.001033 
.001083 
.001133 
.001183 
.  001267 
.001350 
.001550 
.003500 
.003817 
.004467 
.005133 
.005700 
.006300 
.007050 
.007700 
.008467 
.009200 
.010050 
.011650 
.013300 
.015383 
.017038 
.019000 
.0217 
.0233 
.0250 
.0283 
.0325 
.0350 
.0383 
.0433 
.0467 
.0550 
.0633 
.0717 
.0883 
.1183 

Ineh, 
0. 

.000067 
.000150 
.000150 
.000183 
.000017 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.000033 
.000067 
.000050 
.000033 
.000033 
.000050 
.000050 
.000050 
.000084 
.000083 
.000200 
.001950 
.000317 
.000650 
.000666 
.000567 
.000600 
.000750 
.000650 
.000767 
.000733 
.000850 
.001600 
.001650 
.002088 
.001650 
.001967 
.0027 
.0016 
.0017 
.0033 
.0042 
.0025 
.0033 
.0050 
.0034 
.0083 
.0083 
.0084 
.0166 
.0250 

Inch, 
0. 
0. 
0. 
0. 
0. 

InOL 
0. 

Initial  iMd. 

BlaeUeUnll. 

Miflronetv  nmoTei. 
Load  at  time  of  niptaTe. 

0. 

.000038 

.000QS8 

.000117 

.000084 

.002217 

.002100 

.004788 

.002966 

.00»a7 

.009434 

General  eummary. 

TensUestreoi^h  per  square  inch  of  original  aeotion ^ 

£ln»tio  limit  per  square  inch  of  original  aection T.-do 

Klongation  per  inch  after  rupture : inch. 

Elongation  per  inch  nnderatmin  at  elastic  limit do.... 

Redaction  in  diameter  at  point  of  rupture. do 

Beduction  In  aiea  after  rupture,  per  centum  of  orig^nid  section. 


8r,7W 
86,600 
0.1117 
001188 
.054 
1&8 


i'osition  of  rapture ".50  from  middle  of  stefn 

Character  of  brulcen  sarface granular  70  per  cent,  dull  apoi  -    -    • 

Idongation  of  inohsectiona ".09,  ".09, 


Character  of  brulcen  sarface granular  70  per  cent,  dull  spongy  spot  at  oircumferenoe  80  per  t— 

,, .__  ,*  ._...  _  ... — .,  jj  ^„  j^  fniotutediection),\l8,  ,"U 
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^o.  366. 
Trntsion  Test 


Mark  on  bar,  10 
Diameter,  ".564. 
Seotional  area,  .25  square  inch. 


▲ppUadlMidik 


Total 


PerMnare 
Inch. 


Xlongfttion 
permoh. 


SaocoMiTe 
eloDffation 
peruioh. 


Permanent 
set. 


Succeaaive 

permanent 

aet. 


Bemarka. 


Pounds, 
260 
1,250 
2,600 
8,760 
6,000 
6,250 
6,600 
ft,  750 
0,000 
0,250 

e,r.oo 

0,750 

7,000 

7,250 

7,500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

0,500 

9,750 

10.000 

10.250 

10,500 

10.750 

11,000 

11.250 

11,600 

11.750 

12,000 

12,250 

12,600 

13,000 

13,600 

14,000 

14.600 

16.000 

15,600 

16.000 

10,600 

17,000 

17,500 

18.000 

18.600 

19,000 

19,600 

20.000 

20,500 

21.000 

21.500 

22,000 

22,200 

21,000 


Founds, 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
20^000 
27,000 
28,000 
20.000 
30,000 
31,000 
32.000 
83.000 
34.000 
85,000 
30,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
40.000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
60.000 
68,000 
60.000 
62.000 
64,000 
60,000 
68,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
82.000 
84.000 
80.000 
88.000 
88,800 


a 

.000083 
.000207 
.000417 
.000588 
.000600 
.000633 
.000607 
.000700 
.000733 
.000783 


.000867 

.000917 

.000967 

.  001000 

.001050 

.001083 

.001133 

.001107 

.001233 

.001283 

.001383 

.001517 

.003217 

.003767 

.004333 

.001783 

.003883 

.006200 

.000800 

.007383 

.008300 

.008967 

.000700 

.011500 

.013267 

.014538 

.010750 

.018067 

.0208 

.0225 

.0250 

.0267 

.0317 

.0350 

.0883 

.0417 

.0483 

.  0533 

.0600 

.0700 

.0833 

.1050 

.1283 


Inch, 
0. 

.000083 

.000184 

.000150 

.00«)168 

.000017 

.000033 

.000034 

.  000033 

.000033 

.000050 

.000050 

.000034 

.000050 

.000050 

.000033 

.000050 

.000033 

.000050 

.000034 

.000066 

.000050 

.000100 

.000134 

.001700 

.000350 

.000560 

.000450 

.001100 

.000317 

.000600 

.000363 

.000917 

.000067 

.000733 

.001800 

.001767 

.001266 

.002217 

.002217 

.  001833 

.0017 

.0025 

.0017 

.0050 

.003a 

.0033 

.0034 

.0066 

.0050. 

.0067 

.0100 

.0133 

.0217 

.0233 


Inch, 


Inch. 


Initial  loAd. 


.000050 


.000050 


.000100 


.000050 


Elastic  limit. 


.001807 


.001767 


.0045d3 


.002716 


.  007783 


.003200 


Micrometer  removed. 


Ultimate  atrenffth. 
Load  at  time  ox  rapture. 


Gentrat  summary. 

Tenaile  atrengtli  per  sqnare  Ineh  of  original  section pounds..    88,8i)0 

Blaatio  limit  per  sqaare  inch  of  original  section do 37,000 

Blongation  per  inch  after  ruptnre Inch..    0.12H3 

Blon^iratlon  per  inch  under  strain  at  elastic  limit do 001283 

Redaction  in  diameter  »t  point  of  rnptoro do  ...        .004 

Sednetion  in  area  after  rnptare,  per  centnm  of  original  section 21.4 

Position  of  raptare l."30tTom  net-k 

Character  of  broken  snrface granular,  50  per  cent ;  doll,  spon^ry,  50  per  cent. 

Xlongatimiof  inch  sections ".09,  'Ml,  ".13,  ".14  (".19  fractured  section),  ".11 
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TESTS    OP   IRON   AND   STEEL. 


No.  367. 

Tension  Test. 

Mark  on  bar,  11 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Several  small  holes  at  intervals  along  the  length  of  the  stem  were  in 
sight  when  the  bar  was  roughed  out.*  They  all  turned  out,  except  one 
''i  diameter,  1  J''  from  neck. 


Applied  loads. 


TotaL 


Persqiu 
ixion. 


Elongation 
per  inch. 


Successi^'e 
elongation 
por  inch. 


Permanent 
set. 


SncoeMiro 

permanent 

set 


Bemarks. 


Pounds. 
250 
1«250 
2,500 
8,750 
5.000 
5,250 
5.500 

5, 7r.o 

6,000 

e,2.'M) 

0,500 

6,750 

7,000 

7,250 

7.600 

7,750 

8.000 

8.250 

8,500 

8.750 

0,000 

0. 250 

0,500 

0.750 

10,000 

10.250 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

i;.ooo 

14,500 
15,000 
16,500 
16.000 
16,500 
17,000 
17,500 
18.000 

18.  noo 

19,000 
10,500 
19,620 


Foundi, 
1,000 
5.000 
10,000 
15,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
20,000 
27.000 
28,000 
20.000 
80.000 
31,000 
32,000 
3.1.000 
34.000 
85,000 
86.000 
37,  OCO 
38,000 
89,000 
40.000 
41,000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
40,000 
50,000 
52,000 
54.000 
56,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68.000 
70,000 
72, 000 
74. 000 
76.000 
78,000 
78,480 


InOu 

a 

.000088 
.000233 
.000400 
.000567 
.000583 
.000617 
.000650 


.000700 

.000750 

.000783 

.000833 

.000850 

.000900 

.000950 

.001000 

.001033 

.  001083 

.  001117 

.001133 

.001107 

.001217 

.  001283 

.  001350 

.  001G83 ' 

.002150 


.004700 
.Oa'idOO 
.  005!I83 


.007033 
. 007717 


.011283 

.  012650 

.014133 

.010367 

.0183 

.0200 

.0225 

.0250 

.0267 

.0283 

.0317 

.0333 

.0307 


Inch. 
0. 

.000083 
.000150 
.000167 
. 0U01G7 
.000016 
.000034 
.OOOOiS 
.000033 
.  000017 
.000050 
.000033 
.000050 
.000017 
.000050 
.  000050 
.000050 
.  000033 
.000050 
.000034 
. 000016 
.000031 
.000050 
.000066 
.0OO0U7 
.000333 
.000407 
.001683 
.  000807 
.000600 
.000683 
.  OOO.'iOO 
. 000750 
.000084 
.001116 
.  001250 

.touoo 

. 001367 
. 001483 
.  002234 
.  001933 
.0017 
.0025 
. 0025   • 
.0017 
.0016 
.0034 
.0016 
.0034 


Inch. 
0. 
0. 
0. 
0. 
0. 


Inch, 


Initial  load. 


.000017 


.000017 


. 000033 


.000016 


.  000C50 


.000017 


.  000100 


.000050 


Elastio  limit. 


.003717 


. 003617 


.006750 


.003083 


Ificrometer  removed. 


Ultimate  strength. 


General  summary. 

Tensile  strenstli  per  sqaare  inch  of  original  section poands..    78,480 

Elastic  limit  per  snnare  inch  of  onglnal  suction do ... .    40,  OiiO 

Elongation  per  inch  after  ruptn re inch..      0.035 

Elonsatinn  per  inch  under  sii-ain  at  elastic  limit do 0013'y0 

Iteductioniu  diameter  at  point  of  rupture do 024 

liod  notion  in  area  after  mptnre,  per  (ventnm  of  original  section 8. 4 

Position  of  rupturo 1".50  fromneolc,  and  not  at  blow-holo 

Charact  er  of  broken  surface p-anolar 

Elongation  of  inch  sections ".03,  ".03.  ".03,  ".04  (".5  fractured  section),  ".03 
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No.  368. 

TenaUm  Teat. 

Mark  on  bar,  12 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

There  were  two  small  Dlow-holes  in  sight  when  the  stem  was  1" 
diameter ;  both  turned  out  when  the  bar  was  turned  down  to  ",6  diame- 
ter. 


jnoneation 
perinoh. 

Saoceaslve 
eloDfration 
per  inch. 

Permaneot 
set. 

Sticceflsive 

penoaQent 

set. 

Bemarks. 

TotaL 

Per  square 
inch. 

PoundM, 
250 
1,250 
2,500 
8,750 
6,000 
6.250 
5.500 
6,750 
6.000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7.7;'0 
8,000 
8,250 
8,500 
8,750 
9.000 
0,250 
0.500 
9,750 
10.000 
10,250 
10,600 
10,750 
11,000 
11.250 
11,500 
11.750 
12,000 
12,250 
12,500 
13,000 
13,500 
14.000 
14,600 
15.000 
15,500 
16,000 
16.500 
17.000 
17,5'.0 
18.000 

lasoo 

19.000 
19,500 
20,000 
20,500 
21,000 
21.500 

P&undi. 
1.000 
5.000 
10,000 
15.000 
20.000 
31.000 
22.000 
23,000 
24,000 
23,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
32.000 
33,000 
31.000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4,%  000 
46,000 
47,000 
48,000 
49,000 
60.000 
62.000 
64,000 
50,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
70.000 
78,000 
80,000 
82,000 
84,000 
86,000 

IfUh. 

0. 

.000100 
.000267 
.000433 
.000600 
.000617 
.000633 
.000667 
.000683 
.  000717 
.000767 
.000800 
.000833 
.000867 
.000917 
.000933 
.000983 
.001017 
.001050 
.  001083 
.001100 
.001133 
.001183 
.001217 
.001267 
.001300 
.001367 
.001367 
. 001433 
.0^1500 
.001700 
.002367 
.003667 
. C04350 
.005000 
.006033 
.007133 
.008333 
.000700 
.010883 
.012333 
.013833 
.015'r.0 
.016667 
.018433 
.0217 
.0225 
.0250 
.0267 
.0283 
.0317 
.0333 

0. 

.000100 
.000167 
.000166 
.000107 
.000017 
.000016 
.000034 
.000016 
.000034 
.000050 
.000033 
.000033 
.000031 
.000050 
.000016 
.000050 
.000034 
.000033 
.000033 
.  04»0017 
.000033 
.000050 
.000034 
. 000050 
. 000033 
.000067 

0. 

.000066 
.000067 
. 000200 
.000067 
.001300 
.000U83 
.000050 
. 001033 
.001100 
.001200 
.001367 
.001183 
.001450 
.001500 
.001417 
.001417 
.001766 
. 003267 
.0008 
.  0025 
.0017 
.0016 
.0034 
.0016 

Inch. 
0. 
0. 
0. 
0. 

.000017 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 

Micrometer  removed. 
Ultimate  strength. 

*".'6o6oi7" 

.000033 

.000016 

.000060 

.000017 

........•••• 

.000050 

0. 

.000067 

.000017 

.600150 

.000083 

.003250 

.003100 

•. 

General  summary. 


Tensile  streof^h  per  square  inch  of  oriirinal  section pounds.. 

Elastic  limit  per  sqaare  inch  of  original  section do 

Elongation  per  inch  aft«r  rnpturo inch.. 

Elonjxation  per  inch  under  Htrain  at  elastic  limit do 

Reduction  in  diameter  at  point  of  rupturo do 

Beduction  in  ansa  after  rupture,  p^r  centum  of  original  section 

Position  of  rupture 2'MO  fromneck,  at  a  blowhole  ".03  diameter  and  i    „    ,- 

Character  of  broken  surface prannlar 

Elongation  of  inch  sections «.02,  ".03,  ".03  (".06  fractured  section).  ".03,  ".04 


86,000 
43. 000 
0.0350 
001367 
.014 
5.0 
d.w.p 
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TESTS  OF  IRON  AND  STEEL. 


No.  369. 

Tension  TwL 
Mark  on  bar,  13 
Diameter,  ".664. 
Sectional  area,  .25  sqaare  inch. 

Two  blow-holes  were  in  sight  with  stem  1^''  diameter;  both  tamed 
ont  when  stem  was  reduced  to  ".6  diameter. 


AppUed  loads. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Saooessive 

permanent 

set 

Bemarlu. 

.  Total. 

Per  square 
inch. 

IfloQjcatlou 
per  inch. 

Pound*. 

250 

1,250 

2,600 

8,750 

6,000 

5,250 

6.500 

6,750 

6,000 

6,250 

6.500 

6,750 

7,000 

7,250 

7,600 

7,750 

8,000 

8,250 

'8,500 

8,750 

9,000 

9,250 

9,500 

0.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,600 

13,000 

18,600 

14,000 

14,600 

15,000 

16,600 

16,000 

16,600 

17,000 

17,500 

18,000 

18,600 

19,000 

19,500 

20,000 

20,600 

21,000 

20,600 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
31,000 
32,000 
33,000 
HOOO 
85,000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
62,000 
64,000 
60,000 
63,000 
60,000 
62,000 
64,000 
66.000 
66,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 

Ineh. 
0. 

.006117 
.000283 
.000450 
.000600 
.000617 

1000667 

.000717 

.000750 

.000783 

.000817 

.000850 

.000883 

.000917 

.000967 

.001000 

.001033 

.001083 

.001117 

.001133 

.  001167 

.001217 

.001233 

.001283 

.001800 

.001838 

.001383 

.001488 

.001488 

.001583 

.001550 

.001967 

.002633 

.004350 

.005233 

.006217 

.007483 

.008717 

.  010050 

.011517 

.012838 

.014400 

.016000 

.017967 

.0217 

.0238 

.0250 

.0275 

.0292 

.0317 

.0367 

Indu 
0. 

.000117 
.000166 
.000167 
.000150 
.000017 
.000016 
.000034 
.000050 
.000038 
.000038 
.0000:)4 
.000033 
.000083 
.000034 
.000050 
.000033 
.000033 
!  000050 
.000034 
.000016 
.000034 
.000050 
.000016 
.000050 
.000017 
.000038 
.000050 
.000050 
.000050 
.000050 
.000017 
.000417 
.000666 
.  001717 
.000883 
.000984 
.001260 
.001234 
.001838 
.001467 
.001316 
.001567 
.001600 
.001967 
.003733 
.0016 
.0017 
.0025 
.0017 
.0026 
.0050 

Inch. 

0. 

0. 

.000017 
.000017 
.000038 

Ineh, 
0. 

"Vooooi?'" 

0. 
.000016 

Initial  load. 

BlastioUmii. 

ICicrometer  remored. 

ITlttroate  strength. 
Xoad  at  time  of  mptnie. 

.000060 

.000017 

.000050 

a 

.000067 

.000017 

.000088 

.000016 

.000117 

.000084 

V"" 

.002688 

.002466 

General  summary. 


Tensae  strength  per  square  inch  of  original  section '.pounds..     84,000 

O.0S6O 

.061560 

.024 

&4 


ElasUo  limit  per  square  inch  of  originaTsection ....  .rrrr^iI."."Il^."^IJI."riII.'."ir[r..do 
■"'         *•  Inch  -*" —     ' 


Blongation  perinea  after  rupture inch.. 

Blongation  per  inch  under  Btraiu  at  elastic  limit I...1 do 

Bednctionin  diameter  at  point  of  rupture do 

Bednotton  in  area  after  rupture,  per  centum  of  original  section w.^ 

Position  of  rupture ".86fhmineok 

Cliaracter  of  brokpn  surface,  granular.  80  per  cent ;  dull  spot  at  circumference,  20  per  cent.    A  nam 

ber  of  crystaU  with  very  bright  facets  are  contained  in  this  dull  spot. 
Blongation  of  inch  sections «.03  ",{^  ",q3  w.08  ",03  (".06  firactarad  section) 
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:So.  370. 

Tennan  Teat 
Mark  on  bar,  14 
Diameter,  ^^664. 
Sectional  area,  .26  square  inch. 


Applied  loadA. 

^"fiT 

SnooflMlTe 

Permanent 
■et. 

SnooesaiTe 

penoanent 

set. 

Bemarka. 

Total. 

^•LHT" 

PlMMUlf. 

260 
1.250 
2,600 
8^760 
6^000 

r^ 

0.250 
0,600 

7,000 
7,250 
7,600 
71750 
8,000 
8,250 
$500 
8,750 
0,000 
0,250 
0,875 
0,500 

Pmmds. 
1,000 
6^000 
10,000 
15,000 
20,000 
21.000 
22,000 
23,000 
24,000 
2^000 
20,000 

28.000 
29,000 
80,000 
81.000 
82,000 
83,000 
84^000 
8?,  000 
86^000 
87,000 
87,600 
88,000 

Inek, 
0. 

.000067 
.000217 
.000867 
.000600 
.000350 
.000000 
.000617 
.000033 
.000683 
.000717 
.000750 
.000783 
.000833 
.000867 
.000938 
.000907 
.001000 
.001050 
.001100 
.001138 
.001188 
.001200 
.001300 
.004883 
.000707 
.008050 
.008550 
.000460 
.009907 
.011250 
.012038 
.012838 
.013800 
.014807 
.015533 
.017000 
.018850 
.021488 
.023750 
.027217 
.029817 
.0833 
.0388 
.0438 
.0407 
.0550 
.0000 
.0700 
.0800 
.0988 
.1288 
.1507 

IndL 
0. 

.000067 
.000150 
.000150 
.000183 
.000050 
.000050 
.000017 
.000016 
.000050 
.000034 
.000033 
.000033 
.000030 
.000034 
.000066 
.000034 
.000033 
.000030 
.000050 
.000033 
.000050 
.000017 
.000100 
.003088 
.002384 
.001288 
.000300 
.000000 
.000517 
.001288 
.001^83 

.000007 

.001067 

.000660 

.001467 

.001050 

.002638 

.002207 

.003407 

.002600 

.003483 

.0050 

.0050 

.OOM 

.0088 

.0050 

.0100 

.0100 

.0188 

.0300 

.0284 

XimA. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 

Micrometer  removed. 

Ultimate  strenjth. 
Load  at  time  ofrnptare. 

0. 

.000017 

.000017 



.000050 

.000033 

9,750 
10.000 
10,260 
10,500 
10,750 
11,000 
11.250 
11,600 
11.750 
12,000 
12,260 
12,600 
13,000 
13,500 
14,000 
14.500 
16,000 
15,500 
10,000 
16,500 
17,000  . 
17,500 
18,000 
18,500 
19.000 
19,500 
20.000 
20.120 
19,300 

89,000 
40,000 
41,000 
42^000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
64,000 
66.000 
68,000 
00.000 
62.000 
64,000 
06.000 
08,000 
70,000 
72.000 
74.000 
76,000 
78.000 
80,000 
80.480 

.000567 

.006517 

.010350 

.008788 

.014967 

.004617 

GeHcral  aummary. 


Tensile  strength  per  iqnare  inch  of  original  eection ponods. 

Xlastio  limit  per  sqnare  inch  of  original  section do... 

Blongation per incfi after  mptnre inch. 

Xlongatlon  per  inch  under  strain  at  elastic  limit do  .. 

Hednotion  in  diameter  at  point  of  mptare do... 

Kednction  in  area  aftermptare,percentam  of  original  section 

Position  of  rapture ".80  from  neck,  taking  an  oblique  course  across  Wr 

Character  of  broken  surface 7. dull,  sniokv 

Elongation  of  inch  sections ".12,  ".12.  ",16,  ".18,  ".25  (".26  fractured  section) 


80,480 

37,600 

0.18 

.001200 

.094 

80.6 
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TESTS   OF   IRON   AND   STEEL. 

No.  371. 

Tension  Test 


Mark  on  bar,  15 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

per  inch. 

Saooeasive 
eloneation 
per  Inch. 

Permanent 
aet. 

Sacoesalve 

permanent 

■et. 

_^ 

Total. 

Per  square 
Inch. 

Potindf. 
250 
1,250 
2,500 
3.750 
5.000 
5,250 
5.500 
6.750 
6,000 
6.250 
6,500 
6,730 
7,000 
7,250 
7.500 
7,750 
8.000 
8.250 
8.500 
8,750 
9,000 
9,250 
9.500 
9,750 
10.000 
10.250 
10.600 
10,750 
11,000 
11,250 
11,500 
11.750 
12.000 
12.250 
12,500 
13,000 
13,500 
14. 000 
14.500 
15,000 
15.500 
16,000 
16.500 
17.000 
17.500 
18.000 
18,600 
19,000 
19,500 
20.000 
20.450 
16,000 

Pound*. 
1,000 
6.000 
10.000 
15.000 
20,000 
21, 000 
22,000 
23.000 
24.000 
25.000 
26.000 
27,000 
28.000 
29,000 
30.000 
31,000 
32.000 
33.000 
34,000 
35,000 
36.000 
87.000 
38,000 
39.000 
40.000 
41.000 
42,000 
43.000 
44,000 
45. 000 
46.000 
47,000 
48,000 
49.000 
50.000 
52,000 
64.000 
56,000 
5R,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
81,800 

Inch. 
0. 

.000100 
.000217 
.000367 
.000533 
.000567 
.000600 
.000633 
.000067 
.000683 
.000733 
. 000767 
.000800 
.000833 
.000867 
.000933 
.000983 
.001017 
.001067 
.001100 
.001133 
.001167 
.  001233 
.  0034.)0 
.00G883 
.007333 
.008050 
.  008700 
.009367 
.010133 
.  010833 
.011500 

012700 
.  013633 
.  014733 
.0166:« 
.018050 
.020117 
.022850 
.  025000 
.028067 
.030833 
.0342 
.0367 
.0417 
.0467 
.0567 
.0633 
.0733 
.0833 

0. 

.000100 
.000117 
.000150 
.000166 
.000034 
.000033 
.000033 
.000034 
.000016 
.000050 
.  000034 
.000033 
.  000033 
.000034 
.  000066 
.000050 
.  000034 
.000050 
.000033 

.oooo-a 

.000034 

. 000066 

.  002217 

.003433 

.000450 

.000717 

.000650 

.000667 

.000766 

. 000700 

.000667 

.001200 

.000933 

.001100 

.001900 

.001417 

.002360 

.  002433 

.  002150 

.003667 

.002166 

. 003367 

.0026 

.0050 

.0050 

.0100 

.0066 

.0100 

.0100 

XndL 
0. 
0. 
0. 
0. 
0. 

Inch. 

Initial  load. 
Xlastlo  ISmitk 

mtiraale  atrenstli. 
Load  at  time  of  raptore. 

0. 

.000017 

.000017 

.000033 

.000016 

.005150 

.005417 

• 

.OO0B7 

.003017 

.012717 

.004250 

1 

General  eummary. 

Tensile  Rtrenatb  per  square  inch  of  original  section pounds..      81,806 

Blaatlo  Umit  per  aqaare  inch  of  original  section do....      88,000 

Eloncalion  per  inch  after  mptare    inch..      0.0983 

Elon^ntion  per  inch  nnder  strain  at  plastic  limit do  ...    .001233 

Reduction  in  dmnietixr  at  point  of  rapture    do Wl 

Ki'duction  in  area  after  rupture,  per  centum  of  ori<^niU  section 18  3 

Position  of  rupture ".70  fh>m  neck 

Cliarttct(>r  of  broken  surface,  ^r&nular,  CO  per  cent. ;  dull  sponjry,  40  per  cent.    The  bar  began  to  frao 
tuio  nt  one  side,  gmdually  teaiins  apart.    Tlie  part  fracturing  first  presents  adull  spongy  appear- 
ance.   An  obiiquo  crack  opened  ^"  from  the  point  of  rupture. 
Elongation  of  inch  sections  'Mo,  ".09,  ".09,  ".10,  ".08  (".13  fractured  aeetioii) 


Mark  on  bar,  16 
Diameter,  ''.664. 
Sectional  area,  .25  sqnare  inch. 


TESTS   OP  IRON  AND   STEEL. 

No.  372. 

Tev^Hon  Test. 
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Applied  loftda. 

per  inch. 

SaoceMlve 
eloDKfttioD 
per  inch. 

Permanent 
set. 

SnceesaiTe 

peimanent 

eet. 

Remarks. 

ToUL 

PerMTure 

PottfuU. 
250 
1,250 
2.500 
8.750 
5,000 
6,250 
6,500 
6,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
9,250 
9,500 
9.750 
10,000 
10.250 
10,600 
10,760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
18.000 
13.500 
14.000 
14.500 

Foundi. 
1.000 
6.000 
10,000 
16,000 
20,000 
31.000 
22,000 
28,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
80.000 
81,000 
82,000 
83.000 
84.000 
85,000 
86,000 
87,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
64.000 
56.000 
68,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
79,840 

Ineh. 
0. 

.000100 
.000*267 
.000417 
.000567 
.000617 
.000650 
.000683 
.000700 
.000783 
.000783 
.000817 
.000850 
.000883 
.000033 
.000967 
.001000 
.001033 
.OOlOdS 
.001100 
.001133 
,001200 
.001267 
.001450 
.004500 
.006683 
.007217 
.008000 
.008583 
.009467 
.010333 
.010883 
.011800 
.012633 
.013667 
.015067 
.016083 
.018067 
.021U7 
.023333 
.0'25967 
.028833 
.0317 
.0350 
.0388 
.0417 
.0483 
.0550 
.0633 
.0717 

Ineh. 
0. 

.000100 
.000167 
.000150 
.000150 
.000050 
.000033 

.000017 

.000033 

.000050 

.000034 

.000033 

.000033 

.000050 

.000034 

.000033 

.000033 

.000050 

.000017 

.000033 

.000067 

.000067 

.000183 

.  00301,0 

.002183 

.  000534 

.000783 

.  000583 

.000884 

.000866 

.000550 

.000917 

•  000833 

.001034 

.001400 

.001916 

.001984 

.002200 

.002166 

.002634 

.002866 

.002867 

.0033 

.0033 

.0034 

.0006 

.0067 

.0083 

.0084 

Ineh. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  lend. 

' 

Elastic  limit 

.000038 

.000038 

.000033 

0. 

.000050 

.000017 



.003233 

.003183 

.007800 

.004567 

.011700 

.003900 

15.000 

15.500 

16,000 
16.500 
17.000 
17.500 
18,000 
18.500 
19,000 
19,600 
19,960 
19,000 

Micrometer  rcmoTed. 



. 

Ultimate  strength. 
Load  at  time  ofraptnre. 

General  eummary. 

Trntnestrengtli  per  iqiiarelneb  of  original  section ponnds.. 

Xlastlo  limit  per  Miiare  inch  of  original  section do  ... 

Xlongation  per  ineh  after  mptnre , inch.. 

XlongaUon  per  Inch  onder  strain  at  elastic  limit do.... 

Bedaotion  in  diameter  at  point  of  ruptare •. do.... 


79,840 
86,000 
0.0683 
.001133 
.034 
11.2 

_  ^     ^    «.7«  from  middle  of 

Character  of  broken  snrftio^  fmuralar,  radiating  from  a  doll  spot  at  the  circumference  where  the 
Fraotora  began  at  one  aide. 

.".05,  ".06,  ".07  (".08  fractured  section),  ".07,  ".08 


Bednptien  in  ana  after  mptore,  per  centum  of  original  section .. 

PoalUonof  raptnre ".75  from  middle  of  stem 

Character  of  broik  .  .  . 

fraetore  benn. 
norlaob 


J 
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Mark  on  bar,  17 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 


TESTS  OP  lllON  AND  STEfiL. 

Ko.  373. 

Tension  Test. 


Elonffation 
per  mch. 

SnooessWe 
elongation 
per  inch. 

Permanent 
set. 

Sncoeaaiye 

•R^emarfca. 

ToUl. 

i 

Per  sqnare 

Pounds. 

250 
1.250 
2,500 
3,750 
6,000 
5,250 
6,600 
6,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,750 
8.000 
8,250 
8,500 
8,750 
9,000 
9.250 
9.500 
9.750 
10.000 
10,250 
10,500 
10,750 
11.000 
11. 200 
11.500 
11,750 
12,000 
12,  'Z50 
12,500 
13,000 
13,500 
14.000 
14.500 
13,000 
15.600 
'    15,920 

Pounds. 

1.000 
6,000 
10,000 
15.000 
20.000 
21.000 
22.000 
23.000 
24,000 
25,000 
20,000 
27,000 
28,000 
20,000 
80,000 
81.0u0 
82,000 
83.000 
84,000 
85.000 
86,000 
37,000 
88.000 
S9,C>00 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.(>00 
50,000 
52,000 
64.000 
66,000 
58,000 
60.000 
63,000 
63,680 

Inch. 
0. 

.000117 
.000317 
.000483 
.OOOOfiO 
.000607 
.000717 
.000767 
.000800 
.000833 
.000867 
.000900 
.000933 
.000967 
.001000 
.001050 
.001100 
.001117 
.001167 
.001200 
.001250 
.001283 
.001383 
.001383 
.002200 
.00J017 
.004783 
.005317 
.006483 
.007083 
.007750 
.008283 
.009583 
.000883 
.010560 
.011867 
.013800 
.015»17 
.Or7083 
.019300 
.020967 

JncA. 
0. 

.000117 
.  000200 
.000106 
.000167 
.000017 
.000050 
.000050 
.000033 
.000033 
.000034 
'    .000033 
.000033 
.000034 
.000088 
.000050 
.000060 
.000017 
.000050 
.000033 
.000050 
.000033 
.000050 
.000050 
.000817 
.001717 
.000866 
.000534 
.001166 
.000600 
.000067 
.000483 
.001350 
.000300 
.000667 
.001317 
.001933 
. 002117 
1      .001166 
.002217 
.001667 

0. 

.000033 
.000033 
.000050 
.000050 

Inch, 
0. 

.000033 
0. 

.000017 
0. 

Initial  load. 
Sbatio  limit 

.000083 

.000033 

.000100 

.000100 

.000117 

.000017 

.000050 

.000688 



.005450 

.004500 

.008600 

.008150 

Gemtrai  eiifliiiiary. 

Speciflo  eT»^it7 T.»» 

Hanlness 17.35 

Tensile  Btrenjsthperaqaare  inch  of  original  section poanda..      6X880 

Elaetic  limit  per  Booare  inch  of  original  aection de...      SfliOte 

Elongution  per  incb  after  raptnre inch..      0  fCl' 

Elonzxaiion  per  inch  under  strain  at  elasticlimit do...    .001383 

Redaction  in  diameter  at  point  of  rapture do...         .OM 

RedncHon  in  area  after  mptiwe,  per  oentnm  of  original  aectfan L5 

Poeitionofniptam attlieneck 

Chiraeter  of  broken  aoHlaoe grannlar 

JSIongattoiioflMihaectiona -.1^ -.i^  "Jt,  "Jt,  Sj^^  *« 


Mark  on  bar,  18 

Diameter,  ^^664. 

Sectional  area,  .25  square  inch. 
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No.  374. 

TenHanTeit. 
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Applied  iMub. 

per  inch. 

Saoceeaive 
eloBfration 
per  inch. 

Pennanent 
set. 

SnoceesiTe 
permaneiit 

set. 

ReiMrks. 

TotoL 

Per  aqnare 
inch. 

Poundi. 
250 
1,260 
2.500 
3.750 
5,000 
5,250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7.000 
7,250 
7,600 
7,750 
8.000 
8,250 
8,500 

Poundi. 
1,030 
6,000 
10,060 
16,000 
20,000 
21.000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
80.000 
81.000 
82,000 
83.000 
84.000 
85.000 
86,000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48.000 
49,000 
50.000 
52,000 
64,000 
66,000 
68.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
70,200 

Inek. 
0. 

.010117 
.000288 
.000433 
.000683 
.000600 
.000633 
.000667 
.000700 
.000788 
.000800 
.000833 
.000867 
.000883 
.000988 
.000967 
.001017 
^001060 
.001100 
.001133 
.001150 
.001217 
.001388 
.002383 
.003467 
.004300 
.006800 
.006260 
.007183 
.007660 
.008188 
.004f967 
.009883 
.010633 
.011483 
.  012{>33 
.014500 
.016033 
.018367 
. 020317 
.0233 
.0258 
.0300 
.0317 
.0342 
.0883 
.0417 
.0450 
.0533 

Inch. 
0. 

.000117 
.000166 
.000150 
.000150 
.000017 
.000033 
.000034 
. 000033 
.000033 
.000067 
.000033 
.000084 
.000016 
.000060 
.000034 
.000050 
.000033 
.000050 
.000083 
.000017 
. 000067 
.000066 
.001(100 
.001084 
.00U833 
.  001 uoo  • 

Inch. 

0. 

0. 

0. 

.000017 
..000017 

Inch. 
0. 

Initial  load. 

"\'6o6oi7" 

0. 

.000060 

.000038 

............ 

ElMticlimit 

.000067 

.000017 

8.750 
9,000 

.030100 

.000088 

9,250 

9,500 
9,750 
10.000 
10,260 
10,500 
10,750 
11,000 
11.250 
11,500 
11.760 
12,000 
12.260 
12,500 
13,000 
13.500 
14.000 
14,500 
16,000 
16,600 
16,000 
16.600 
17,000 
17,600 
18.000 
18,600 
19.000 
19,600 
19,800 

*".662i33' 

■■'.obaura" 

• 

.000950 

.  worn 

.060417 
.  00C033 
.000784 
.000806 

"".666987* 

'.'603884* 



.000800 

.000850 

.001350 

.001607 

.001533 

.002334 

.001950 

.002983 

.0025 

.0042 

.0017 

.0025 

.0041 

.0034 

.0033 

Micrometer  removed. 

Snapping  sounds. 
Ultimate  strength. 

.000633 

.003566 

.0083 



\ 

General  aummarg. 

Tensile  strength  per  sqnare  inch  of  original  section pounds.. 

Slaatic  limit  per  square  inch  of  originaTsection do 

£longa(ion  per  inch  after  rapture inch.. 

Bloogation  per  inch  under  strain  at  elastic  limit do «*.-.„, 

Beduction  in  diameter  at  point  of  rupture not  obtained 

Reduction  in  area  after  rupture,  per  centum  of  original  section not  obtained 

Position  of  rupture attheneclc 

Charaeter  of  broken  surface granular 

Elongation  of  inch  sections ".04,  ".06,  ".06^  ".06,  ".04  (".06  fractured  section) 


79,200 
36,000 
0. 0517 
001150 
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No.  401. 


Compression  Test, 

Mark  on  bar,  19 

Length,  8".738. 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

There  were  two  blow-holes  in  sight  when  the  bar  was  If"  diameter, 
one  ".20x'M0,  2 J''  from  end  nearly  turned  outj  one  'MOx'MO  did  not 
turn  out  when  bar  was  brought  to  finished  size.  Kumeroas  small  pin- 
holes in  sight. 


Applied  loads. 

Compres- 
sion per 
inch. 

Succeseive 
compres- 
sion per 
inch. 

Permanent 
set. 

Sncoessive, 

permanent 

set. 

Bemwln. 

Total. 

Persqnare 
inch. 

Poundr, 
600 
5.000 
10, 000 
15,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26, 000 
27,000 
2i»,000 
20.000 
30,000 
31.000 
82.000 
33,000 
34,  000 
35,000 
86. 000 
37,000 
38. 000 
89, 000 

40, 000 

41,000 
42, 000 
43,000 
44. 000 
45, 000 
46.000 
47. 000 
48. 000 
49,000 
50. 000 
67, 400 
60,000 

Pounds. 
600 
5.000 
10,000 
15.000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29, 000 
30, 000 
31,000 
32,000 
33.000 
34, 000 
35. 000 
36.000 
.S7.  000 
38  000 
89,000 

40, 000  J 

41.000 
42,000 
43.  000 
44.000 
45, 000 
46,  OUO 
47,000 
48, 000 
49. 000 
50,000 
67,400 

Inch, 
0. 
.000100 
.O00i50 
.000417 
.0006UO 
.000(17 
.000667 
.000717 
.000767 
. 000800 
.  000833 
. 000867 
. 000900 
.  000933 
.  000907 
.  000983 
.001033 
.001067 
.(JOUOO 
.001133 
. 001 183 
,001217 
.001250 
.001283 
.  ()ol3(i7 
.OOCOO 
.  005.-<33 
. 007000 
.007917 
. 008417 
.00*<917 
.  009467 
.010100 
.010607 
.011333 
.  012067 

Inch. 
0. 

.000100 
.OOOliO 
.01)0167 
.000183 
.  000017 
.000050 
. 000050 
.000050 
.000033 
. 000033 
.  000034 
.  000033 
.  O0UO33 
.000034 
.000016 
.  OiM'050 
.000034 
. 000033 
. 000033 
.  000«t50 
. 000034 
.  000033 
.     .  000033 
.  000084 
.  002133 
.  00J333 
.001167 
. 000017 
. 000500 
. 000500 
. 000550 
.  000(>33 

.ooo:.67 

. 000666 
.000734 

Inch, 
0. 
0. 
0. 
0. 

.  000017 

Ineh. 

InitiAlkMd 

Elaatto  limit. 
Bapid  deflection. 

Ultimate  strenfsth. 
liOMl  BiMtaiDed  whfin  tABt 

.000017 

.  000033 

• 

.000016 

.000050 

.000017 

.000067 

.000017 

*"* 

.000083 

.000016 

.010167 

.010084 

was  discontinned. 

General  eummary.       ^ 

Elastic  limit  per  square  inch  of  original  section jwnnds..      39,000 

Compi^ssion  per  inch  under  stress  at  elastic  limit indi..  0.001213 

Ultimate  strength  per  sqaare  inch  of  original  section poonds..      67,400 

Manner  of  ftiilure trinle  flexnre 

Middle  deflection  after  the  test ".45 
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I  No.  402, 

Compression  Test. 
Mark  on  bar,  20 
Length,  ^'.742. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch. 

Blow-hole  i''  X  i^'  near  the  middle  of  bar;  also  one  ^"  diameter  near 
the  end. 


Applied  liMda. 

Conpras- 

sionper 

inch. 

Snooeaaire 

conoprM- 

sion  per 

inch. 

Permaaent 

Rucceasive 

pei-roaneDt 

set. 

Reiuarka. 

ToUL 

PerMoare 
inch. 

FwmdM. 
600 
6^000 
10,000 
15.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
80,000 

•81.000 
82,000 
33,000 
34.000 
85,000 
86,000 
87,000 
88,000 
39,000 
40,000 
38,  COO 
88,500 
89.000 
39,500 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
65.980 
60.000 

Pountff. 
600 
6,000 
10,000 
15,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
83, 000 
33,000 
34,000 
85.000 
86,000 
87.000 
38.000 
39,000 
40.000 
88,000 
88,600 
89.000 
39,500 
40,000 
41,000 
42.000 
.43.000 
44.000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
65,980 

Ineh, 
0. 

.000133 
.  000300 
.000433 
.000633 
.000667 
.000700 
.0007.% 
.000783 
.  000817 
.000833 
.000867 
.000900 
.000933 
.000907 
.001017 
.0010.-0 
.001083 
.001117 
.001150 
.001200 
.001233 
.  0013(.0 
.001350 

Inch. 
0. 

.000183 
.000107 
.  00013:< 
.  0(»0200 

.oooo:j4 

.  000033 
.  0U0050 

.  oooo:« 

. 000034 
.000016 

.  000034 

.  oooo;i3 

.  000(j3:i 
.  oooo:h 

.  000050 

.  00003:) 

.  000033 
.  000034 

.  oioo:i  1 
.  oooo.-iO 
.  01  oo:)3 

.  000007 
.000050 

Inch, 

0. 

0. 

.000017 
.  000017 
.000033 

Ineh. 
0. 

iDitUl  Imd. 

ElMtio  limit. 

Sasuined  niomentarily, 
then  preaaure  fflL  RC- 
coDipauied  by  defleo- 
tioDofthebar. 

Dltitnatoatrensth. 
Load    auatalDed   when 
teat  waa  diacoo  tinned. 

.000017 
0. 
.000016 

.000050 

.000017 



.000067 

. 000017 

\\"\\\\\\\\ 

.000100 


.000033 

. 002217 
.002400 
.002767 
.  OO-irKW 
.004€00 
.0059.^0 

.ooooa*) 

.  0074.')0 
.008067 
.  0(18717 
.  0092.50 
.  0097.50 
.010250 
.  010<^G7 
.011500 

.  000807 
.  000183 

.  00(i;ja7 

.  OO07*i3 
.OOIO.M) 
00137:0 
.  000733 
. 000767 
.000617 
.  0000.-0 
.  000  >33 
.  OOO.'iOO 
.  000500 
.00OfJ17 
.000033 

., ,. 



, 003267 

.003167 



.007067 

.003800 

General  aummary, 

Elaatio  limit  per  aqnare  inch  of  original  aection poundn..      39,000 

Compreaaton  per  inch  nnder  atreas  of  elaaticllmit inrh..  0.0oi:{50 

ITltimate  atrvnfrth  per  aquAre  inch  of  original  aection ponnda. .      0.5. 080 

Manner  of  failure triple  flexare  {  metal  mptnred  in  Ticlnitv  of  blow- hole  at  middle  of  bar 

Middle  deflection  after  the  teat ".o« 
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TESTS   OP  IBON  AND   STEEL. 
Ko.  403. 


Compression  Test 
Mark  on  bar,  21 
Length,  8''.837. 
Diameter,  V'.l29. 
Sectional  area,  1  sqoare  inch. 


AppUedloAdB. 

Comprea- 
sionper 

SaoceBsive 

cuDipres* 

don  per 

inch. 

Permanent 
Bet. 

SneeeMlTe 
set. 

^ 

TotaL 

Per  aqnare 
Indi. 

Pounds. 
500 
6,000   . 
10,000 
15,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
41.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
74,800 
50,000 

Pounds. 
500 
5.000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
80,000 
81.000 
82,000 
83,000 
84,000 
35,000 
36,000 
37.000 
88,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
60,000 
74,800 

Ineh, 
0, 

.000150 
.000300 
.000483 
.000667 
.000683 
.000733 
.000767 
.000800 
.000838 
.000867 
.000917 
.000950 
.000967 
.001000  ■ 
.001033 
.001067 
.001100 
.001133 
.001167 
.001200 
.001233 
.001267 
.001300 
.001333 
.001367 
.001417 
.001450 
.001467 
.  001517 
.001583 
.001650 
.004938 
.005617 
.006167 

7ii«A. 
0. 

.000150 
.000150 
.000183 
.000184 
.000016 
.000050 
.000084 
.000033 
.000033 
.000034 
.000050 
.000033 
.000017 
.000033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.UO005O 
.000033 
,000017 
.000050 
.000066 
.000067 
.003288 
.000684 
.000550 

Inch, 
0. 

.000017 
.000017 
.000050 
.000067 

InefL 
0. 

.000017 
0. 

.000088 

.000017 

Initial  kwd. 

ElaattcUmii. 

Ultimate  strength. 
Load  anatained  when 
test  was  diacontfaiued. 

.006067 

a 

.000088 

.000016 

.000088 

0. 

.000100 

.000017 

.000183 

.000038 

.004317 

.004184 

............ 

General  eummary. 

Elastic  limit  per  sqnare  inch  of  originalsection pounds        4Sl00O 

CompreMion  per  Inch  under  stress  at  elastic  limit .....™  ..       ^tooh"  OlOOiS? 
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No.  404. 

Compression  Test. 

Mark  on  bar,  22 

Lengthy  8'^842. 

Diameter,  l'M29. 

Sectional  area^  1  square  inch. 

Several  small  blow-holes  were  fonnd  on  one  side  of  bar,  many  of 
which  turned  ont  in  redncing  specimen  to  finished  size.  SiK>ngy  spot 
i"  X  A,  W  ^rom  end. 


Conpres- 

don  per 

inch. 

SnoceasiTe 
compres- 
sion per 
inch. 

Permanent 

set 

Sncceasive 
set 

Ssnuffka. 

Total. 

Per  Maare 
incL 

Pounds. 
500 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25^000 
28.000 
27.000 
28,000 
29,000 
.   80,000 
81  000 
82.000 
83,000 
84,000 
85,000 
38.000 
87.000 
88.000 
39,000 
40,000 
41,000 

41,850 

41,500 
42.000 
48,000 
44,000 
45^000 
48,000 
47,000 
46,000 
49,000 
60,000 
85.700 
50,000 

Poundt. 
600 
6.000 
10,000 
15.000 
20.000 
21,000 
22,000 
23.000 
24,000 
25.000 
28,000 
27.060 
28.000 
29,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
88,000 
87,000 
88,000 
89,000 
40.000 
41,000 

41, 350 1 

41,50(1 
42.000 
43,000 
44.000 
45.000 
40.000 
47.000 
48.000 
49,000 
50,000 
85.700 

Jneh. 
0. 

.000138 
.000317 
.000487 
.000833 
.000867 
.000717 
.000787 
.000800 
.000817 
.000838 
.000850 
.000900 
.000950 
.001000 
.001017 
.001087 
.001100 
.001133 
.001150 
.001167 
.001217 
.001250 
.001300 
.001333 
.001367 
.001400 
.001883 
.002333 
.002750 
.003850 
.004133 
.004550 
.004833 
.005200 
.005600 
.006067 
.008483 

Inch. 

a 

.000188 
.000184 
.000150 
.000168 
.000034 
.000050 
.000050 
.000038 
.000017 
.000018 
.000017 
.000050 
.000050 
.000050 
.000017 
.000050 
.000038 
.000033 
.•000017 
.000017 
.000050 
.000038 
.000060 
.000033 
.000034 
.000033 
.000488 
.000450 
.  000417 
.000900 
.000483 
.000417 
.000283 
.X)00387 
.000400 
.000467 
.000386 

Inch. 
0. 
0. 

.000087 
.000083 
.000083 

Inch. 
0. 

.000087 
.000016 
0. 

Initial  iMd. 

Elastio  limit. 

Ultimate  «tron|(th. 
Load  sastained  when  teat 
waadiaoondnned. 

.000100 

.000017 

.000117 

.000017 

.000117 

0. 

.000117 

0. 

.002800 

.002783 

.004688 

.001788 

;"::i:.;;:.'i:::::::::::. 

• 

1 

General  eummary. 

Slaetfo  limit  per  square  inch  of  original  section 1 ponnds..  41,850 

Compression  per  inch  under  stress  at  elastio  limit inch..  0.001400 

Ultimate  strength  per  square  inch  of  original  section pounds..  85^700 

ICaonerof  fkilnre trlpla  flaxure 

fiddle  defledSon  after  the  test ,, ,.  ",^8 

S.  Ex.  36 H 
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TE8T8-OF  IBON  AND  STEEL. 

Ko.  3. 

TraiMverse  Test. 


Mfff 


Mark  on  bar,  23 
Diameter,  1"JL29. 
Loaded  at  the  middle. 
End  supports  W  apart. 


DeileotloiL 

Mt 

Bamarlu. 

TotaL 

ICuiDBam 
ilb«r  strain. 

PmmmUi 
0. 
56 

118 

a69 

226 

282 

839 

895 

452 

508 

565 

621 

678 

734 

791 

847 

904 

960 

1,017 

1^078 

J 130 

1,186 

1,243 

1299 

1,856 

1^412 

1,468 

1,525 

1^681 

1^638 

1,694 

1,751 

1,807 

1,864 

1,920 

1,977 

2,033 

2.090 

2,146 

2.208 

2,259 

2,316 

2,872 

2,429 

2.485 

2.542 

2.598 

2^654 

PmmmUi 
0. 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
2U,000 
22,000 
24.000 
26,000 
28^000 
80,000 
82;  000 
84^000 
86,000 
88.000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66.000 
66,000 
60,000 
62.000 
61,000 
66,000 
66,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 

Inch. 

a 

.0040 

.0083 

.0119 

.0160 

.0195 

.0235 

.0275 

.0315 

.0349 

.0385 

.0418 

.0452 

.0488 

.0321 

.0560 

.0507 

.0635 

.0673 

.0708 

.0747 

.0795 

.0829 

.0867 

.0908 

.0945 

.0904 

.1038 

.1080 

.1131 

.1190 

.1270 

.1340 

.1468 

.1662 

.1918 

.2201 

.2497 

.2850 

.8314 

.8740 

.40 

.45 

.51 

.65 

.61 

.68 

.75 

Jneh. 

a 

E  =  82;600,000  between  10,600  end  60,000  poonde. 

• 

.0001 

.0006 

.0009 

.0017 

•  0027 

.0075 

.0547 

■«■•■•••••>• 

TESTS  OF  IPON  AND   STEEL. 
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AppUed  loads. 

Deflection 
set. 

Remarks. 

Total. 

Vaximnm 
fiber  straiD. 

Pounds. 
2.711 
2.768 
2.824 
2,880 
2,937 
2,093 

Pounda. 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 

ir2,ooo 

114,000 
116,000 
118.000 
120,  000 
122.000 
124,000 
126,000 
128,  000 
130,000 
132.000 
134,000 
136.  000 
136.680 

Inches. 
.78 
.84 
.01 
.07 
1.04 

Inch. 

1 

l.ll 
1.20 
1.29 
1.37 
1.46 
1.55 
1.61 
1.73 

i.8:j 

1.08 
2.11 
2.33 
2.46 
2.60 
2.88 
8.30 
4.00 

8,050 

,      3, 106 
3.163 
8, 219 
8.276 
8,332 
8,38? 
8,  445 
3,502 
8,558 
3,615 
3.671 
3.728 
3,784 
3.841 
8.860 

1 

Sp(  cimen  drew  off  the  end  bearings. 

Tbe  metal  on  the  tension  side  opposite  the  middle  bearing  showed  in- 
cipient fractures. 
Permanent  deflection,  4''.20. 


No.  4. 

Transverse  Test 


2  a  9k 


20.'^ 


Mark  on  bar,  24. 
Diameter,  l'M29. 
Loaded  at  the  middle. 
Bud  supports  W  apart. 


Applied  loads. 

Deflection. 

Defl<'ction' 
set. 

1 

Total. 

Maxlmnni 
fiber  strain. 

Remarks. 

PoundM. 
0. 
56 
113 
169 
226 
282 
889 
896 
453 
608 

Potcfids. 
0. 

9.000 

4,000 

6.000 

8.000 

10,000 

12.000 

14,000 

16.000 

18,000 

Inch. 
0. 

.0040 
.0081 
.0120 
.0160 
•    .0194 
.0240 
.0278 
.0310 
.0349 

Inch. 
0. 

.0002 
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TESTS  OP  lEON  AND  STEEL. 


Applied  liMids. 

Deflection. 

set. 

Beouvks. 

TotaL 

JftftZUDlIID 

fiber  Strain. 

565 

621 
678 
734 
701 
847 
004 
060 
1.017 
1,078 
1,180 
1,186» 
1,243 
1.200 
1,856 
1,412 
i;i68 
1,525 
1,581 
1.638 
1,604 
1,751- 
1,807 
1,864 
1^020 
1.077 
2,033 
2,000 
2,146 
2,203 
2,260 
2.316 
2,372 
2,420 
2,485 
2,542 
2^506 
2:654 
8.711 
2,768 
2,824 
2,880 
2,037 
2.003 
3.050 
8.106 
8.163 
8.210 
3,270 
3,382 
3,388 
8,445 
8.502 
3,558 
8.615 
8.671 
8,728 

Foundt. 
20,000 
22.000 
24,000 
26,000 
28,000 
80.000 
32,000 
84,000 
36,000 
38.000 
40,000 
42,000 
44.000 
46,000 
48.000 
60.000 
52.000 
54,000 
56.000 
58.000 
60.000 
62.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82.000 
84.000 
86.000 
88.000 
00,000 
02,000 
04.000 
06,000 
06,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
112,000 
114,000 
116,000 
118,000 
120.000 
122.000 
124.000 
126.000 
128.000 
130,000 
132,000 

Inehea. 
.038S 
.0180 
.0468 
.0510 
.0545 
.0578 
.0617 
.0651 
.0688 
.0723 
.0765 

-.0811 
.0851 
.0888 
.0020 
.0068 
.1010 
.1052 
.1093 
.1142 
.1108 
.1260 
.1325 
.1436 
.1580 
.1867 
.2108 
.2530 
.8000 
.3506 
.3042 
.45 
.50 
.55 
.60 
.67 
.73 
.70 
.85 
.04 

1.00 

1.08 

1.15 

1.24 

1.33 

1.41 

1.51 

1.60 

1.75 

1.83 

1.08 

2.15 

2.30 

2.51 

2.73 

3.07 

3.87 

Inch, 
.0003 

--1 

E =31.400,000  pounds  between  10,000  and  50.000 
pounds. 

1 

.0000 

.0011 

.0024 

.0060 

.0470 

When  the  deflection  reached  6.06,  the  specimen  drew  off  the  end 
beanngs. 
No  indications  of  rapture  of  the  metal. 
Permanent  deflection,  4'^46. 


TESTS   OP  IRON   AND  STEEL. 
Bursting  Test 
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J 


-  h</0  ^ 
tore* 


Mark  on  cylinder,  25. 

Cylinder  and  reservoir  charged  with  water. 

Length  of  bore  of  cylinder  exposed  to  internal  pressure,  inclndin^r 
copper  and  leather  checks  and  packings,  4^^55. 


Applied  loads  on 
piston  of  reservoir. 

of  middle 

diameter  of 

cylinder. 

Remarks. 

TotaL 

Per  aqoare 
inch. 

Pound», 

1,073 
32,250 

1,076 
63,750 

1.076 
93.000 

1.075 

Pvwndt. 

1,000 
80.000 

1,000 
60,000 

1,000 
88,512 

1.000 

Inch, 
0. 

Initial  load.    . 

0. 

.0014 

Maximnm  load  reached. 

.0435 

While  loads  were  applied,  the  cylinder  was  covered  with  canvas, 
which  was  removed  after  each  loading  to  admit  of  measuring  the  distor- 
tion in  diameter  while  under  the  initial  load. 

After  the  enlargement  caused  by  86,512  pounds  per  square  inch  had 
been  determined,  the  cylinder  was  subjected  to  a  pressure  of  30,000 
pounds  per  square  inch  uncovered.  There  was  no  evidence  of  i)oro8ity 
under  this  pressure. 
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TESTS   OP   IRON  AKD   STEEL. 


DitnensioDS  of  cylinder  after  baviDg  been' loaded  with  86,512  poands 
per  sqaare  inch,  internal  pressure : 


«  § 


^ 

r 
^ 


iiiU 


*-  1017  -^ 


3.012 


I 


3,043S 


ii   3.009 


A  crack  \"  long  was  developed  in  the  bore,  V'.S  from  the  end  of  the 
cylinder. 

Four  spongy  spots  of  metal  at  one  end  of  the  cylinder,  varying  in 
diameter  from  -^V'  to  \". 

Bursting  Test 


-^  3.S03 


illllll  llHllii'iii 


bore. 


Mark  on  cylinder,  26. 

Cylinder  and  reservoir  charged  with  water. 


TESTS  OP  IROX  AND  STEEL, 


096 


Applied  loAds  on 
piMton  of  reservoir. 

EnlArgement 
of  middle 

diameter  of 
cylinder 

Remarks. 

TotaL 

^''i^l^^ 

Poundi. 

1.075 
10.750 
21,500 
82,250 

1,075 
87,625 

Poundi. 

1.000 
10  000 
20.000 
30.000 

1,000 
as  Ann 

Inch. 

0. 

.002 
.004 
.0045 

0. 

InitUl  load. 
Banting  prcMure. 

1,  075               1, 000 
4;t,  000            40. 000 

1. 075              1, 000 
48, 875    •        45.  000 

.00 

1.075 
6J,76« 

1,075 
59,125 

1,075 
64.500 

1,075 
78,200 

1,000 
50,000 

1.000 
55,000 

1,000 
00.000 

1,000 
72,744 

.0045 

.009 

.028 

The  cylinder  buret  into  two  pieces.  The  lines  of  fracture  were  nearly 
parallel  to  the  axis  of  the  cylinder,  and  separated  it  into  parts  which 
weighed  3  pounds  3  ounces,  and  2  pounds  10^  ounces,  respectively. 

The  line  of  fracture  on  one  side,  A,  as  shown  by  the  sketch,  was  irrcfr- 
nlar,  tending  to  branch  out  at  one  end.  The  fractured  surface  was 
granular,  and  flaky,  radiating  from  the  center. 

Two  small  blow  holes  are  in  the  plane  of  fracture;  one  is  J''  from  the 
middle  of  the  bore,  and  one  J'*"  from  the  middle  of  the  length  of  the  cylinder 
at  the  circumference.    It  is  thought  this  side  was  the  first  to  fracture. 

The  fracture  of  the  opposite  side  was  more  direct  from  end  to  end. 
Its  appearance  was  granular,  radiating  from  a  point  at  the  bore  mid- 
way its  length. 

The  walls  of  the  cylinder  were  reduced  in  thickness  ''.05  at  the  mid- 
dle. 

Maximum  diameter  of  bore,  l'M5. 

The  copper  check  at  lower  end  of  cylinder  was  expanded  to  1''.04 
diameter;  at  the  upper  end  the  ckeck  -yas  expanded  to  1''.03  diameter. 
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TESTS   OF   IRON   AND   STEEL* 

Bursting  Test 


ri 


^.500  -^ 


*-  1:00  -* 
haro 


Mark  on  cylinder,  27. 

Cylinder  and  reservoir  charged  with  distilled  water. 
Five  spots  of  spongy  metal  were  observed  in  finishing  this  cylinder. 
All  turned  out  except  one.    Maximum  size  of  spots  ".20  x  ''.20. 


Applied  loads  on 
piston  of  reservoir. 

Enlargement 
of  middle 

diameter  of 
oyUnder. 

Bemarks. 

Total. 

Per  square 
inch. 

Found: 

1.076 
10,750 
21,500 
32,250 
87. 625 

1,076 
43,  000 

1,075 
48,  375 

1,075 
63,  750 

1.075 
69, 125 

1,075 
64.500 

1,075 
77,500 

Pound: 

1,000 
10,000 
20,000 
81,000 
35.000 

1.000 
40, 000 

1.000 
45.000 

1,000 
60,000 

1,000 
65,000 

1,000 
60,000 

1.000 
72, 093 

Inch. 

0. 

0. 

.0005 
.0006 

Initialload. 
Barsting  pressure. 

.001 

.002 

.005 

.009 
.013** 

.010 

The  cylinder  burst  into  two  pieces.  The  lines  of  fracture  were  nearly 
parallel  to  the  axis  of  the  cylinder,  and  separated  it  into  parts  weighing 
3  pounds  6J  ounces,  and  2  pounds  7  ounces,  respectively. 

The  fractures  were  granular,  radiatin;^  from  points  along  the  bore  on 
one  fractured  surface.  It  is  thought  fracture  occurred  first  in  this  sur- 
face. 
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The  opposite  fractured  sarfiEM)e  had  two  distinct  centers  of  radiation, 
situated  1"  and  li*%  respectively,  from  the  ends  of  the  cylinder. 

In  the  large  frafrment  a  loogitudinal  seam  was  opened,  extending  from 
one  end  alon^  the  bore  a  distance  of  2^"  and  '^55  deep. 

The  copper  check  at  the  lower  end  "was  enlarged  to  l'^02  diameter. 
At  the  upi)er  end  the  check  was  enlarged  to  l'^03  diameter. 

Minimum  thickness  of  walls  ^^71. 

Bursting  Test. 


-•—           £,603 

— ^ 

1 

! 

«     1     ' 

1 

^ 

.PJ 

'    1       1         ' 

1 

1 
^    i 

1 

i 

i        1 

i 

If  are. 


Mark  on  cylinder,  28. 

Cylinder  and  reservoir  charged  with  distilled  water. 


Applied  loads  on 
piatou  of  reservoir. 

Enlargement 
of  middle 
diameter  of 

Total. 

Per  flqnare 
inch. 

cylinder. 

Pound*. 

Pound*. 

Inch. 

1.075 

1.000 

0. 

10.750 

10.000 

.0005 

21,500 

20.000 

.0005 

32,250 

30.000 

.0005 

87,  625 

35,000 

.0005 

1.  075 

1,000 

0. 

43,000 

40,000 

1. 075 

1.000 

.0005 

48.  375 

45,000 

1,075 

1.000 

.0015 

63,750 

50,000 

1.076 

1,000 

.0005 

50, 125 

55,000 

1,075 

1.000 

.0095 

64.500 

00.  Oi»0 

1,075 

1,000 

.0145 

80.500 

74.884 

0 

0 

.0125 

Remarks. 


Initial  load. 


Maximum  load  reached. 
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PHOTOGRAPH  OF  FRACTURED  CYLINDERS. 


No.  26. 


No.  27. 


S.  Ex.  36,  49.  ». 
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18.— 8"  nrCH  SHOT. 
CAST  IRON  FROM  WATEBTOWN  ARISEN AL  FOUNDRY. 
[Elong»tloii  of  ban  Hfoa.  444, 445,  and  446,  measured  with  triple  mlerometer.] 

No.  444. 
Marks  on  bar,  7 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 

SECTION  A. 


Applied  loads. 

EloDgatioD 
per  inoh. 

Soooessire 
elongation 
per  inch. 

Permanent 
set. 

Saoeesslve 

permanent 

set 

Remarks. 

Total. 

Per  square 
inch. 

PourM. 
250 
600 
750 
1,000 
1,250 
1,600 
1,750 
2.000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,600 
3,750 
4,000 
4,250 
4,600 
4.750 
5,000 
5.280 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,000 

14,000 

15, 00  J 

16,000 

17,000 

18,000 

19.000 

20,000 

21, 120 

Inch. 
0. 

.000100 
.000133 
.000233 
.000833 
.000433 
.000500 
.000567 
.000633 
.  000767 
.000833 
.000967 
.  001033 
.001167 
.001267 
.001400 
.001533 
.001700 
.001900 

Inch, 
0. 

.000100 
.000033 
.000100 
.000100 
.000100 
.000067 
.000067 
.000066 
.000134 
.000066 
.000184 
.000066 
.000184 
.000100 
.000133 
.000183 
.000167 
.000200 
.000833 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

.000033 

.000038 

.000067 

.000034 

.000100 

.00C03a 

.000233 

.000183 

.000533 

.000300 

SECTION  B. 


250 

1,000 

600 

2.000 

760 

3,000 

1,000 

4,000 

1.250 

5,000 

1.500 

6,000 

1,750 

7,000 

2.000 

8,000 

2,250 

9,000 

2,500 

10,000 

2,750 

11.000 

8,000 

12,000 

3,250 

13.000 

8,500 

14,000 

3,750 

15,000 

4,000 

16,000 

4,250 

17.000 

4,500 

18,000 

4.750 

10.000 

6,000 

20.000 

6,280 

21,120 

0. 

.000100 
.000100 
.000233 
.000300 
.000433 
.000533 
.000600 
. 000667 
.000833 
.  000807 
.  000»67 
.001067 
.001ia3 
.001333 
.001433 
.001600 
.001767 
.002033 
.002400 


.000100 
0. 

.000133 
.000067 
.000133 
.000133 
.000067 
.000067 
.000166 
.000034 
.000100 
.OOOIOO 
.000166 
.000100 
.000100 
.000167 
.000167 
.000260 
.000367 


.000600 


0. 

0. 

.000C67 

.000067 

.000067 

0. 

.000100 

.000038 

.000133 

.000083 

.000200 

.000067 

.000300 

.000100 

.000800 


Initial  load. 


Tensile  strength. 
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TESTS   OF   IRON  AND   STEEL* 
SXCTIOlir  0. 


Applied  londs. 

EIODgatioD 
periuch. 

SaeceMive 
elOD  cation 
per  inch. 

Pennanent 

ael 

permanent 

■et 

Bemarka. 

ToteL 

PersquaTB 
IncL 

POttfMff. 
250 
600 
760 
1,000 
1,250 
1,600 
1,760 
2,000 
2,250 
2,600 
2,750 
8,000 
8,250 
8,500 
3,750 
4.000 
4.250 
4.500 
4,750 
5.000 
6,280 

PovndM. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17.000 
18,000 
19,000 
20.000 
21,120 

Inch. 
0. 

.000033 
.000067 
.000100 
.000167 
.000238 
.000383 
.000367 
.000387 
.000467 
.000567 
.000600 
.000700 
.  000767 
.000900 
.001067 
.  001200 
.  001300 
.001433 
.001767 

Inch. 

0. 

.000033 
.000034 
.000033 
.000067 
.000066 
.000100 
.000034 

0. 
.000100 
.000100 
.000033 
.000100 
.  000067 
.000133 
.000167 
.000133 
.000100 
.000133 
.000334 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenaUe  strength. 

-.000033 

-.000083 

—.000100 

—.000067 

-s  000100 

0. 

—.000100 

0. 

-.000033 

-.001067 

000067 

.000100 

.000233 

.000166 

Specific  frravity,  7. 2306. 

Fractured  at  neck.    Appearance,  gray  mottled. 


1^0.  445. 


Mark  on  bar,  8 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


SECTION  A. 


Applie<lloada. 

Elongation 
per  Inch. 

SacceasiTo 
eloDfration 
p4*r  inch. 

Permanent 
set 

SQOcessire 

permanent 

set 

Bemarka. 

Total. 

Per  Muare 
inch. 

Pottfidf. 
250 
600 
750 
1,000 
1,250 
1,500 
1,750 
2.000 
2,250 
2,500 
2,750 
8,000 
8.250 
3,600 
8,760 
4.000 
4.250 
4,420 

Povmda. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

17,880 

Inch. 
0. 

.000233 
.000400 
.000538 
.000633 
.000738 
.000838 
.000938 
.001000 
.001133 
.001200 
.001333 
.001433 
.001567 
.001667 
.001833 
.001967 

Inch. 
0. 

.000233 
.000167 
.000133 
.000100 
.000100 
.000100 
.0(K)100 
.000067 
.000133 
.000067 
.000133 
.000100 
.000134 
.000100 
.000166 
.000184 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tananeitrangth. 

.000233 

.000233 

.000300 

.000067 

.000333 

.000033 

.000400 

.000007 

.000500 

.000100 

TESTS   OP   IKON   AND   STEEL, 
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"issr 

elonfffttlon 
perlnoh. 

Pemuuient 

Mt. 

SUOOMSITB 

permAiittit 
Mi. 

^ 

TotaL 

Peraqiiare 
inch. 

PiMfUb. 

250 
500 

750 
1,000 
1.250 
1,500 
1,750 
2,000 
2.250 
?500 
2.750 
8.000 
8.250 
8.500 
8.750 
4.000 
4.250 
4.420 

PotmdM, 

1,000 
2,000 
8.000 
4,000 
5.000 
6,000 
7.000 
8.000 
0,000 
10,000 
U.000 
12.000 
18,000 
14.000 
15,000 

16;  000 

17,000 
17.680 

Indk, 
0, 

.000038 
.000067 
.000100 
.000200 
.000238 
.000833 
.000488 
.000500 
.000638 
.000738 
.000867 
.000067 
.001138 
.001200 
.001888 
.001567 

Ineh, 
0. 

!000084 
.000038 
.000100 

1 000100 
.000100 
.000067 
.000188 
.000100 
.000134 
.000100 
.000166 
.000067 
.000138 
.000234 

Indi. 
0. 

Inch. 
0. 

Initial  loAd. 

-^000100 

-^000100 

-^000100 

0. 

-^000100 

0. 

~.  000067 

.000088 

— '.000088 

•000084 

SECTION  C. 


250 
500 
750 
1.000 
1,250 
1.500 
1.750 
2.000 
2.250 
2,500 
2,750 
8,000 
8.250 
8.500 
8,750 
4.000 
4.250 
4.420 

1.000 

2.000 

8.000 

4.000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

18,000 

)4,000 

15,000 

16.000 

17,000 

17.680 

a 

.000033 
!o00067 
.000067 
.000167 
.000200 
.000300 
.000400 
.000467 
.000567 
.000667 
.000833 
.000867 
.001000 
.001100 
.001233 
.001400 

a 

.000088 

000034 
Ol 
.000100 

!  000100 
.000100 
.000067 
.000100 
.000100 
.000166 
.000084 
.000138 
.000100 
.000188 
.000167 

0. 

0. 

Initial  loud. 
TauftoatraBgih. 

-w  000188 

-%  000188 

-^000188 

0. 

^000100 

.000061 

-s  000100 

0. 

.000000 

.000100 

5p«ciflo  gravity 7  mim 

Speciflo  gravity  of  slice  oataide IJi..!..!"!!!"!!"™™.'!!!!    ii^i 

Fractared  at  neok. 
Appeanmoe  gray  mottled. 
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Mark  on  bar,  6 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


SSCTION  . 


per  inch. 

SaoceiMiye 
elongation 
per  inch. 

Permanent 
set 

SncceaaiTe 

permanent 

•et 

Bemarks. 

Total 

Per  sqoftre 
inok 

Pound$. 
250 
600 
750 
1.000 
1.250 
1,600 
1,750 
2,000 
2.260 
2,500 
2,750 
8.000 
8.250 
3.500 
8,750 
4,000 
4.250 
4,500 
4,750 
5.000 
6^290 

Poundi. 
1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
18,000 
14.000 
15.000 
16.000 
17,000 
18.000 
19.000 
20.000 
25.160 

Ineh, 
0. 

.000067 
.000100 
.000188 
.000167 
.000200 
.000267 
.000333 
.000367 
.000438 
.000500 
.000567 
.000633 
.000733 
.000838 
.000900 
.001033 
.001133 
.001238 
.001367 

Inch. 
0. 

.000067 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000034 
.000066 
.000067 
.000067 
.000066 
.000100 
.000100 
.000067 
.000133 
.000100 
.000100 
.000134 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
Ultimate  strength. 

0. 

-.000067 

—.000067 

—  000067 

0. 

—  000067 

—ooooof 

0. 

0. 

.000033 

.000100 

8ECTI0K  B. 


250 

1.000 

600 

2,000 

750 

8,000 

1,000 

4,000 

1,250 

6.000 

1,500 

6.000 

1,750 

7,000 

2,000 

8.000 

2.250 

9.000 

2,500 

10,000 

2.760 

11,000 

3,000 

12,000 

8,250 

18,000 

8,500 

14,000 

8,750 

15.000 

4,000 

16.000 

4.250 

]7,000 

4.600 

18,000 

4,750 

19,000 

6,000 

20,000 

6^280 

25,160 

.000100 
.000167 
.000267 
.000333 
.000367 
.000467 
.000533 
.000600 
.000667 
.000733 
.000800 
.000867 
.000938 
.  001033 
.001133 
.001233 
.001367 
.001500 


.000067 
.000033 
.000067 
.000100 
.000066 
.000034 
.000100 
.000006 
.000007 
.000067 
.000066 
.000007 
.000067 
.000066 
.000100 
.000100 
.000100 
.000134 
.000133 


—.000038 


.000133 


.000033 


Inituaioad. 


.000138 


Ultimate  strength. 


TESTS   OF   IRON   AND    STEEL. 
SECTION  C. 


705 


Applied  loada. 

Elongation 
per  inch. 

Sacceasiyo 
eloni^tion 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inch. 

Pound*, 
250 
500 
750 
1,000 
1,250 
1,500 
1,750 
2,000 
2,250 
2,500 
2,750 
3,000 
8,250 
8,600 
8,750 
•  4,000 
4,230 
4,500 
4,750 
5,000 
6,290 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
25.160 

Jneli, 
0. 

.000167 
.000233 
.000367 
.000500 
.000600 
.000667 
.000733 
.000833 
.000967 
.001067 
.001133 
.001267 
.001367 
.001433 
.001600 
.001733 
.001833 
.002000 
.002167 

InefL 
0. 

.000167 
.000066 
.000134 
.000138 
.000100 
.000D67 
.0U00G6 
.000100 
.000134 
.  000100 
.000066 
.000134 
. 000100 
.000066 
.000167 
.000133 
. 000100 
.000167 
.000167 

Inch. 
0. 

Ineh. 
0. 

luitialload. 
Ultimate  strength. 

.000167 

.000167 

.000233 

.000066 

.000207 

.000034 

.000333 

.000066 

.000400 

.000067 

. 

.000600 

.000200 

Spedflo  gravity 7.9487 

Specific  gravity  of  slice  inside „ _.., 7.17B1 

Fractared  li"  ftom  neck. 
Appearance  grey,  mottled. 

S.  Ex.  36 16 
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No.  of 
test. 

Nnmben. 

Diameter. 

SectlOQAl 
area. 

Tensile  strength. 

Appearance  of  fracture. 

Total 

Per  sq  aare 
inch. 

1 
2 

.664 
.664 

Sq.ineK 
.25 
.25 

Foundt. 
5.400 
5,600 

Powidt, 
21,600 
22,400 

^X-JVi<9^> 


JffctATe^  o/^ 


SEx36  491 
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No.  of 
teat. 

Nambon. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Appearance  of  ftactore. 

Total. 

Per  square 
inch. 

1 
2 

Inch. 
.664 
.564 

Sq.  inch. 
.25 
.26 

Poundt. 
6.000 
0,200  . 

Pound*. 
24,000 
24,800 

Compression  of  cast  iron  f 

rom  3''.2  shell  and  4''.2  shot. 

ICarka. 

Length. 

Diameter. 

Sectional 
area. 

Ultimate  strength. 

Total. 

Per  square 
inch. 

3 
8 

4 

Ineheg. 
4.902 
5.000 
3.000 

Inch.       \  Sq.  inch. 
.798    i             .50 
.799    1             .50 
.800    ;             .50 

Potindi. 
36.200 
41, 700 
47,000 

Poundt. 
72,400 
83.400 
94,000 

From  3''.2  shell. 
From  4".2  shot. 
From  4".2  shot. 

Cast  iron  from  3".2  sfiell. 

No.  of 

test 

Nambers. 

i 

ToDsUe  strength. 

Diameter. 

area. 

T<*J-      j^'InX" 

Appearance  of  fractui-e. 

771 
772 
773 
774 

1 
2 
3 

4 

Inch. 
.505 

.505 
.505 
.505 

Sq.  inch. 
.20 
.20 
.20 
.20 

Pounds. 
5, 280 
5.600 
5.524 
5,472 

Poundt. 

26.400 

>       28. 300 

27,620 

27.360 

Fine  granalar. 
Fide  granular. 
Fine  granular. 
Fine  granular. 

Cast  iron  from  8^'  shot. 


Appearance  of  (hu;ture. 


Gray  mottlrd. 
Gray  mottled. 
Gray  mottled. 
Gi-ay  mottled. 
Gray  mottJed. 


Cast  iron. 

Dimensional. 

■ 

Sectional 

TJltimate  strength.     | 

Whenoaat.  i 

Appearance  of  fractures. 

1  Width. 

Thicknws. 

Total. 

Per  square 
inch. 

Inehet. 

Inehet. 

Sq.  inch. 

Poundft. 

Povnds. 

(2.18 

1.09 

^    2.38 

47, 600 

20,000) 

Fine  granular.    Small 

May  27, 1885  ^2.15 

1.09 

2.34 

44,  850 

19, 187  [ 

spots  of  defective 

,    2.16 

1.12 

2.42 

51.840 

21, 421  S 

metal  in  each  bar. 

(.504 

diameter 

.20 

3,i)60 

19.800) 

May  28, 1885, <. 504 

diameter 

.21) 

3,890 

19. 450  > 

Fine  granular. 

.604 

diameter  , 

.20 

8,060 

19, 800  > 

From 3.2 shell  (.504 

diameter 

.20 

6,148 

30, 740  > 

cast        ;  V  504 

diameter 

.20 

5,930 

29.650S 

Light  gray  granular. 

May21.1885'(.604 

diameter 

.20 

6,210 

31,050$ 
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19.— TENSILE  TESTS  OF  EIVETED  JOISTS. 

Earlier  experiments  on  this  subject  made  with  single  and  doable 
riveted  lap  and  butt  joints  in  different  thicknesses  of  iron  and  steel 
plate,  together  with  the  tests  of  specimens  prepared  to  illustrate  the 
strength  of  constituent  parts  of  joints,  are  recorded  in  the  report  of  tests 
for  1882  and  1883. 

From  the  results  thus  obtained  it  appeared  desirable  to  institute  a 
synthetical  series  of  tests,  beginning  with  the  most  elementary  forms 
of  joints  in  which  the  stresses  are  found  in  their  least  complicated  state. 
To  meet  these  conditions,  a  series  of  joints  have  been  prepared  which 
may  be  designated  as  single  riveted  butt  joints,  in  which  the  covers 
are  extended  so  as  to  be  grasped  in  the  testing  machine;  thereby  en- 
abling one  plate  of  the  joint  to  be  dispensed  with,  and  securing  the  test 
of  one  line  of  riveting. 

Such  a  joint,  made  with  carefully  annealed  mild  steel  plate  of  superior 
quality,  with  drilled  holes,  seems  well  adapted  to  demonstrate  the  in- 
fluence on  the  tensile  strength  of  the  metal  taken  across  the  line  oi 
riveting,  of  variations  in  the  width  of  the  net  section  between  rivets, 
and  variations  in  the  compression  stress  on  the  bearing  surface  of  the 
rivets;  elements  which  are  believed  to  be  fundamental  in  all  riveted 
construction. 

This  series  comprises  216  specimen  joints^  the  thickness  of  the  plate 
ranging  from  J''  to  |",  advancing  by  eighths.  The  covers  are  from  ^l" 
to  A''. 

The  rivets  are  wroughtiron,  and  range  from  -^'^  to  l^y  diameter; 
they  are  machine  driven  in  drilled  holes  ^^^  larger  in  diameter  than  the 
nominal  size  of  the  rivets. 

Tensile  tests  of  the  material  accompany  the  tests  of  the  joints. 

From  each  sheet  of  steel  two  test  strips  were  sheared,  ope  lengthwise 
and  one  crosswise.  The  strips  were 2 J"  wide  and  24''  to  36"  long:  they 
were  annealed  with  the  specimen  plates,  and  had  their  edges  planed, 
reducing  their  widths  to  1  J"  before  testing. 

Micrometer  readings  were  taken  in  10"  along  the  middle  of  the  length 
of  each. 

The  strength  and  ductility  appeaAs  to  be  substantially  the  same  in 
each  direction.  But  the  practice  of  the  rolling-mill  where  these  sheets 
were  rolled  is  such  tha^  nearly  the  same  amount  of  work  may  have  been 
given  the  steel  in  each  direction:  that  is,  lengthwise  and  crosswise  the 
finished  sheet. 

The  ingots  of  open  hearth  metal  are  first  rolled  down  to  slabs  about 
6"  thick,  then  reheated  and  rolled  either  lengthwise  or  crosswise  their 
former  direction,  as  best  suits  the  required  finished  dimensions. 

The  tensile  tests  show  among  the  thinner  plates  a  relatively  high 
elastic  limit  as  compared  with  the  tensile  strength ;  in  the  -^^  plate,  the 
percentage  is  72.2,  while  with  the  f "  plate  the  percentage  is  found  to 
be  53.3. 

It  is  noticeable  that  the  thinner  plates  particularly  exhibit  a  large 
stretch  immediately  following  the  elastic  limit,  and  the  stretching  is  con- 
tinned  at  times  under  a  load  lower  than  that  which  had  been  previously 
sustained.  It  is  characteristic  of  all  the  thicknesses  that  a  considerable 
stretch  takes  place  under  loads  approaching  the  tensile  strength-— in 
some  cases  the  stretch  increases  5  to  6  per  cent,  while  the  stress  advances 
1,000  pounds  per  square  inch  or  less. 
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Herein  is  foand  a  valuable  property  of  tbis  metal  as  a  material  for 
riveted  constraction.  Tbe  stress  from  tbe  bearing  surface  of  the  rivets, 
is 'distributed  over  tbe  net  section  of.plate  between  the  rivets,  due  to  the 
large  stretch  of  the  metal,  with  little  elevation  of  the  stress,  and  a  nearer 
approximation  of  uniform  stress  in  this  section  attained  than  is  foand 
in  a  brittle  or  less  ductile  metal. 

The  joints  were  held  for  testing  in  the  hydraulic  jaws  of  the  testing 
machine,  having  24/'  exposure  between  them.  A  loose  piece  of  steel  the 
same  thickness  as  the  plate  was  placed  between  the  covers  to  receive 
the  grip  of  the  jaws,  and  avoid  bending  the  covers. 

Elongations  were  measured  in  a  gauged  lenth  of  5^',  the  micrometer 
covering  the  joint  at  the  middle  of  its  width.  Loads  were  applied  in  in- 
crements of  1,000  pounds  per  square  inch  of  the  gross  section  of  the 
plate ;  the  effect  of  each  increment  determined  by  the  micrometer,  and 
permanent  yts  observed  at  intervals. 

The  progress  of  the  test  of  a  joint  is  generally  marked  by  three  well 
defined  periods.  In  the  first  period  greatest  rigidity  is  found,  and  it  is 
thought  that  the  joint  is  now  held  entirely  by  the  friction  of  the  rivet 
heads,  and  the  movement  of  the  joint  is  principally  that  due  to  the 
elasticity  of  the  metal. 

.The  second  period  is  distinguished  by  a  rapid  increase  in  the  stretch 
of  the  joint ;  attributed  to  the  overcoming  of  the  friction  under  the  rivet 
heads  and  closing  up  any  clearance  about  the  rivets,  bringing  them  into 
bearing  condition  against  the  fronts  of  the  rivet  holes.  Eivets  which 
are  said  to  fill  the  holes,  can  hardly  do  so  completely,  on  account  of  the 
contraction  of  the  metal  of  the  rivet  from  a  higher  temperature  than 
that  of  the  plate,  after  the  rivet  is  driven. 

After  a  brief  interval,  the  movement  of  the  joint  is  retarded,  and  the 
third  period  is  reached.  The  stretch  of  the  joint  is  now  believed  to  be 
due  to  the  distortion  of  the  rivet  holes  and  the  rivets  themselves. 

The  movement  begins  slowly,  and  so  continues  till  tbe  elastic  limit  of 
the  metal  about  the  rivet  holes  is  passed,  and  general  flow  takes  place 
over  the  entire  cross-section,  and  rupture  is  reached. 

These  stages  in  the  test  of  a  joint  are  well  defined  except  when  the 
plates  are  in  a  warped  condition  initially,  when  abnormal  micrometer 
readings  are  observed. 

The  difference  in  behavior  of  a  jdintand  the  solid  metal  suggests  the 
propriety  of  arranging  tension  joints  in  boiler  construction  and  else- 
where as  nearly  in  line  as  practicable. 

The  efficiencies  of  the  joints  are  computed  on  the  basis  of  the  tensile 
strength  of  the  lengthwise  strips,  this  being  the  direction  in  which  the 
metal  of  the  joints  is  strained.  The  efficiencies  here  found  are  un- 
doubtedly lowered  somewhat  by  the  contraction  in  width  of  the  speci- 
mens, causing  in  most  cases  fractures  to  begin  at  the  edges  and  ex- 
tend towards  the  middle  Of  the  joint. 

Of  the  entire  series,  88  joints  have  been  tested;  the  i"j  f ,  and  ^" 
plates  yet  remain. 
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DETAILS  OF  TENSION  TESTS  OF  O.  H.  STEEL  EMPLOYED  IN  CONSTBUd 
TION  OF  RIVETED  JOINTS. 


No.  1,200. 
r"  plate. 

Larks,  A  lengthwise, 
ectional  area,  l''.497x'M84  =  .276  square  inch. 


Applied  load.. 

In  ganged  lengtb. 

Bemwka. 

Tot-.     ^'^.X" 

Elongation. 

Set 

Pounds. 
275 
1,375 
2,750 
4,125 
5,500 
6,875 
8,250 
11,000 
11,200 
11,400 
11,600 
11.800 
12.000 
12,200 
12,400 
12.600 
12,800 
13,000 
12,600 
12,800 
18,000 
13,200 
13,400 
18.600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15.000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16,400 
16,600 
16,600 
17,000 
17,200 
17.340 
15,100 

Paundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 

IndM. 
0. 

.0028 
.0052 
.0074 
.0094 
.0112 
,     .0132 
.0172 
.0175 
.0180 
.0183 
.0188 
.0196 
.0205 
.0216 
.0237 
.0365 
.0635 
.1032 
.1245 
.1520 
.1900 
.2460 
.270 
.305 
.326 
.350 
.367 
.305 
.440 
.48 
.50 
.54 
.56 
.60 
.65 
.70 
.78 
.83 
.95 
1.05 
L20 
L44 

Inch, 
0. 

Initial  load.                                 % 
Elastio  limit 

Tensile  strength. 
Load  at  time  of  fractnre. 

0. 

0. 

.0002 

42,180 

63.050 

1 

Elongation  after  fracture,  l''.67=16.7  per  cent. 
Elongation  of  inch  sections,  ''.50»,  'M9,  'Ml,  ".09,  ".12,  ".13,  ".12, 
".13,  ".14,  ".14. 
Area  at  fracture,  l".21x'Ml  =  .133  square  inch. 
Contraction,  51.6  per  cent. 
Appearance  of  fracture  fine,  silky,  slight  lamination. 
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No.  1201. 
plate, 
arks,  B  lengthwise. 
Sectional  krea,  V'A97x".lS3^JZ74:  square  inch. 


Api»]l«d  loads. 

In  ganged  length. 

Remarks. 

ToteL 

Per  square 
inch. 

Elongation. 

Set. 

Pmmds. 
274 
1,370 
2.740 
4,110 
6.480 

8,220 
0,590 
10,060 
11,200 
11,400 
11,600 
11,800 

12,000 

11,400 
11.600 
11,800 
12.000 
12,200 

Pottiuls. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 
35.000 
40,000 

0. 

.0021 
.0040 
.0059 
.0077 
.0094 
.0113 
.0130 
.0151 
.0153 
.0157 
.0160 
.0163 

C.0172 

>.0£00 
.0238 
.0267 
.0206 
.0460 
.1000 
.2035 
.2300 
.2650 
.8300 
.3520 
.3650 
.8970 
.43 
.48 
.51 
.54 
.57 
.61 
.66 
.73 
.80 
.91 
.98 

1.13 

1.47 

IndL 
0. 

Initial  load. 

• 
SlastiollnUt 

Tennile  strenicth. 
Load  at  time  of  fracture. 

0. 

0. 

0. 

.0003 

43,070 

!     12,400 

1    12,600 

12.800 

13.000 
13,200 
13,400 
13,600 
13.800 
14,000 
14,200 
14,400 
14,600 
14.800 
15,000 
15,200 
15,400 
15,600 
15.800 
16,000 
16.180 
13,800 

.59,160 



Elongation  after  fracture,  l'^87=18.7  per  cent. 
//  ^^Jl^^^^^^  of  inch  sections,  ".17,  '^31,  ".55»,  'M7,  'M4,  ".13,  ".11,  ".09, 

•U«7,         .11. 

Area  at  fracture,  l".27xM0  =  .127  square  inch. 
Contraction,  53.7  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF   IRON   AND   STEEL. 


No,  1202. 
^^'  plate. 

Marks,  O  lengthwise. 
Sectional  area,  r'.498x'M93  =  .289  square  inch. 


Applied  loftdfl. 

In  ganged  leagih. 

TotflJL 

Per  *otiartf 

HlangftUon- 

sa 

Poundi. 

289 

1,445 

2,890 

4.835 

6,780 

7;  225 

8,670 

10.115 

11,560 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 
13.200 
13,000 

13,200 

13,000 
18.200 
13,400 
13,600 
18,800 
14,000 
14.200 
14.400 
14,600 
14,800 
15.000 
15,200 
15.400 
15,600 
15,800 
16,000 
16,200 
16,400 
16.600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,710 
15.300 

Poundt, 
1,000 
6.000 
10.000 
15,000 
20,000 
25,000 
30,000 
85.000 
40.000 

Jnchu. 

0. 

.0022 
.0045 
.0065 
.0082 
.0100 
.0119 
.0137 
.0157 
.0159 
.0161 
.0164 
.0167 
.0169 

f .0173 
.0200 
.0233 
.0300 
.0563 

C.0835 

ri250 
.1500 
.2050 
.2975 
.3120 
.3200 
.340 
.855 
.380 
.405 
.45 
.48 
.51 
.55 
.57 
.61 
.65 
.70 
.75 
.83 
.93 
.98 

1.10 

1.23 

1.40 

1.70 

Inch. 
0. 

0. 

0. 

0. 

.0001 

' 

* 

43,600 



61  280 

Bemarki. 


Initial  load. 


Blaatio  limit 


Tensile  strength. 

Load  at  time  of  mptare. 


Elongation  after  rupture,  2''.09=20.9  per  cent. 

Elongation  of  inch  sections  ''.24,  ''.56»,  ''.26,  ".18,  ".15,  ".13,  ".15,  ".13, 
".16,  ".13. 
Area  at  fracture,- 1".21  x  ".12  =  .145  square  inch.  ^ 
Contraction,  49.8  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OF  IBON-AKD   STEEL. 

No.  1203. 
'  plate. 

arks,  D  lengthwise. 
Sectional  area,  1".499  x  ".186  =  .279  square  inch. 
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AppUed  loads. 

In  ganged  length. 

I 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundf. 
279 

4.185 
5,580 
6,975 
8,870 
9.765 
11,160 
11,400 
11,600 
11.800 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13.600 
13,800 
13,200 

13,400 

18,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,600 
15,066 
15, 345 
15,624 
15,003 
16,182 
16, 461 
16,740 
17,019 
17,294 
17, 577 
17,600 
14,900 

Pottfldt. 

1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80.000 
85.000 
40,000 

Inchti. 
0. 

.0014 
.0036 
.0056 
.0074 
.0088 
.0106 
.0123 
.0141 
.0144 
.0147 
.0149 
.0151 
.0153 
.0156 
.0158 
.0161 
.0163 
.0167 
.0160 
.0182 
.  0230 
.0343 
5       .0385 
i       .0650 
.1200 
.2300 
.3260 
.3205 
.3340 
.364 
.378 
.411 
.45 
.53 
.50 
.63 
.68 
.80 
.92 
1.04 
1.33 
1.65 

Inehu. 
0. 

Initial  load. 
Elastic  Undt 

Tensile  strenf;th. 

Load  at  time  of  fracture. 

-.0001 

-.0001 

-.0001 

-.0001 

48.030 

'    54.000 
55,0U0 
56,000 
57. 000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
63,400 

Elongation  after  rapture,  1''.90  =  19.0  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.49»,  ''.28,  'M6,  'M6,  'Ml,  ".12, 
.13,  'M4,  ".12. 

Area  at  fracture,  1".20  x  'MO  =  .120  square  inch. 
Contraction,  57  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OP   IRON  AND  STEEL. 


A''  plate. 

Marks,  E  lengthwise. 

Sectional  area,  l'^500  x 


No.  1204. 


M80  =  .270  square  inch. 


Applied  loads. 

In  ganged  length. 

BemATka. 

TotaL 

Per  square 
inch. 

ElongaUon. 

Set 

Pound*. 
270 
1,850 
2,700 
4,050 
5.400 
6,750 
8.100 
9,450 
10.800 
11.000 
11,200 
11,400 
11,600 
11,800 
12.000 
12,200 

12,400 

12.200 
12,400 
12.600 
12,960 
13.230 
13.500 
13,770 
14, 040 
14,810 
14.580 
14,850 
15, 120 
15,300 
15,600 
15,930 
16,200 
16,470 
16,740 
17, 010 
17,110 
14,800 

Found*, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35.000 
40,000 

InckM, 

0. 

.0023 
.0045 
.0065 
.0079 
.0100 
.0117 
.0136 
.0153 
.0156 
.0158 
.0160 
.0164 
.0167 
.0176 
.0103 
.0255 
.0450 
.0672 
.0780 
.1650 
.834 
.339 
.342 
.365 
.387 
.43 
.47 
.53 
.56 
.65 
.71 
.80 
.86 

LOO 

1.13 

1.37 

1.70 

Jnoh, 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 
Load  at  time  of  firaotnra. 

-.0002 

-.0002 

-.0001 

+.0001 

43,700 

48,000 
40,000 
50,000 
61,000 
52,000 
63,000 
64,000 
65.000 
56.000 
57. 000 
58.000 
59.000 
60,000 
61,000 
62,000 
63.000 
63,370 

1 

Elongation  after  fracture,  2".00  =  20  per  cent. 

Elongation  of  inch  sections,  'M4,  'M5,  ".11,  'M6,  'M9,  ''.22,  ''.52»,  ''.20, 
".16,  ".10. 
Area  at  fracture,  1".25  x  ".09  =  .113  square  inch. 
Contraction,  58.1  per  cent. 
Appearance  of  fracture  fine  silky. 


TESTS  OF  IRON  AND  STEEL. 
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No.  1205. 


H'  plate. 

Marks,  4-5  lengthwise. 

Sectional  area,  1".502  x  ".172  =  .258  square  inch. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotaL 

Per  eqaare 
incti. 

Elongation. 

Set. 

Pcunda. 
2.'>8 
1,290 
2,680 
3,870 
5,160 
6,450 
7,740 
10,3-^0 
10,800 
11, 000 
11,200 
11,352 
11,610 
41,868 
12, 126 
12,384 
12,642 
12,900 
13,151 
13,416 
13,674 
13,932 
14,190 
14,448 
14,706 
14,964 
15,222 
15,480 
16,738 
15,996 
16,254 
16,512 
16,770 
17,028 
17,288 
17,600 
15,500 

Poundt, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
40,000 
41,860 

IncluB. 

0. 

.0023 
.0042 
.0058 
.0076 
.0093 
.0112 
.0146 
.0152 
.0162 
.0182 
.0198 
.0307 
.0535 
.1700 
.2680 
.2950 
.3130 
.33 
.33+ 
.40 
.42 
.44 
.48 
.52 
.56 
.60 
.66     , 
.72- 
.78 
.87 
.98 

1.08 

1.22 

1.50 

2.10 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 

Initial  load. 
ElaaUc  limit. 

Bested  under  load  one  hour. 

Tensile  strength. 

Load  at  time  of  fraotore. 

44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55. 000 
56,000 
67, 000 
68,000 
69,000 
60, 000 
61,000 
62, 000 
63,000 
64,000 
65,000 
66,000 
67,000 
67,830 

Elongation  after  fracture,  2''.51  =  25.1  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.27,  ''.57*,  ''.20,  ".20,  ".23,  ".22, 
".19,  ".31,  ".13. 
Area  at  fracture,  1".17  x  'Ml  =  .129  square  inch. 
Contraction,  60^  per  cent. 
Appeai^nce  of  fracture  fine  silky. 
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TESTS  OF  IBON  AND  STEEL. 


ITo.  1206. 
A"  plate. 

Marks,  B  crosswise. 
Sectional  area,  l".49Sx".187  =  .280  sqaare  inch. 


Applied  loads. 

In  ganged  length. 

BwnBrkiiii 

Total. 

Per  sqnare 
lnc\i. 

Elongation. 

Set.       [ 

Pounds. 
280 
1,400 
2,800 
4,200 
6,600 
7,000 
8,400 
9,800 
11. 200 
11,400 
11,600 
11,800 
12, 000 
12.200 
12,400 
12, 600 
12.800 
13,000 
13, 200 
13,400 
13,600 
13, 700 
13.400 
13,600 
13.720 
14,000 
14, 280 
14,560 
14. 840 
15,120 
15,400 
15,680 
15,960 
16,240 
16,520 
16,800 
17,  080 
17,240 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,000 
40,000 

Inches. 

0.      . 
.0010 
.0028 
.0044 
.0061 
.0082 
.0098 
.0121 
.  0142 
.0146 
.0150 
.0155 
.0160 
.0165 
.0173 
.0187 
.0210 
.  0275 
.0390 
.0545 
.0920 
.1210 
.1375 
.1470 
.1680 
.2900 
.3750 
.40 
.45 
.50 
.57 
.65 
.70 
.79 
.86 

1.04 

1.22 

1.42 

Inch. 
0. 

Initialload. 
Elastio  limit. 

Teneile  atrength. 

Tore  apart  fh>in  one  edge^ 

.0002 

.0002 
.'0002"* 

.0007 



43,570 

49, 000 
50,000 
51,000 
52,000 
53,000 
54.000 
53,000 
56,000 
57,000 
58,000 
59.000 
60.000 
61,000 
61,670 

Elongation  after  fracture,  1".54=15.4  per  cent. 
Elongation  of  inch  sections,  'M7,  ".32»,  'M3,  'M4,  ".13,  'M4,  'Ml, 
'^l3,  ".14,  ".13. 
Area  at  fracture,  l".34x".14  =  .188  square  inch. 
Contraction,  32.9  per  cent. 
Appearance  of  fracture  silky  lamellar. 


TESTS   OF  IfiON  AND   STEEL. 
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1^0. 1207. 
•f^'  plate. 

Marks,  0  crosswise. 
Sectional  area,  l'^495  x  'M95  =  .292  per  square  inch. 


AppUed  loads. 

In  ganged  length. 

Ramarka. 

ToUL 

Per  sqaare 
Inck 

Set 

Pounds. 
292 
1,460 
2,920 
4,880 
5,840 
7,300 
8,760 
10,220 
11,680 
13,000 
13,200 
13,400 
13,600 
13,800 

14,000 

13.800 

14,016 
14,308 
14,600 
14,892 
15,184 
15.476 
15.768 

16,644 
16,936 
17,228 
17,520 
17,812 
18.020 
17.800 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 

Inekss, 
0. 

.0014 
.0031 
.0050 
.0067 
.0083 
.0103 
.0123 
.0143 
.0158 
.0162 
.0164 
.0166 
.0169 
C       .0178 
\       .0300 
5       .0540 
}       .0700 
.1700 
.2690 
.384 
.43 
.47 
.53 
.57 
.63 
.66 
.75 
.86 
.95 
1.15 
1.35 
1.94 

Insh. 
0. 

Initial  load. 
ElaaUo  limit. 

Tensile  strength. 
Load  at  time  of  ftaotnre. 

0. 

0. 

0. 

0. 

47,050 

48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
61,000 
61,710 

Elongation  after  rnptnre,  2'^29  =  22.9  per  cent 
Elongation  of  inch  sections,  ".20,  ".20,  ".23,  ".22, 
"^0,  ".17,  ".14. 

Area  at  fractnre,  l".25x".15  =  .188  square  inch. 
Contraction,  35.6  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


.24,  ".22,  ".37« 
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TE8T8   OP   IBON.AND    ST££L. 
No.  1208. 


^Y  plate. 

Marks,  D  crosswise. 

Sectional  area,  V'A^l  x  'M89=.283  square  inch. 


Applied  loads. 

In  ganged  length. 

Bflmarkik 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

283 

1,415 

2,830 

4,245 

5,660 

7,075 

8.490 

9.905 

11.820 

11.600 

11.800 

;2,000 

12,200 

12,400 

12,600 

12.800 

13,000 

13,100 

12,200 

12.400 

12.000 

12,800 

13,000 

13,200 

13, 301 

13,584 

18.867 

14,150 

14,433 

14,710 

14,999 

1    15,280 

15,565 

15,848 

16,131 

16,414 

16.607 

16,980 

17,263 

17.300 

16,100 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
80.000 
35,000 
40,000 

Inches, 
0. 

.0014 
.0031 
.0049 
.0067 
.0083 
.0102 
.0123 
.0143 
.0144 
.0146 
.0150 
.0153 
.0157 

•    .  0159 

Jneh, 
0. 

Initial  loAd. 

Ebatio  limit 

• 

TensUe  strength. 
Load  at  time  of  fraotnre. 

0. 

0. 

0. 

0. 

.0162 
.0164 
.0240 
.0533 
.0600 
.0720 
.1020 
.2400 
.3500 

45.940 

47,000 
48,000 
40,00d 
50,000 
51,000 
82.000 
63.000 
54.000 
65,000 
66.000 
67.000 
68.000 
69.000 
60,000 
61,000 
61.130 

.43 
.44 
.46 

.48 

.52 

.85 

.60 

.65 

.71 

.78 

.86 

1.00 

I.IO 

1.31 

1.69 

1.92 

A. 



1 

Elongation  after  fracture,  2".32=I;3.2  per  cent. 
Elongation  of  inch  sections,  ".18,  ".21,  ".21,  ".30,  ".52,*  ".25,  ".17,  ".18, 
".16,  ".14. 
Area  at  fracture,  l".18x".13  =  .153  square  inch. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OF  mON  AND  STEEL. 
^O.  1209. 

A"  plate. 

Marks,  E  crosswise. 

Sectional  area,  r'.497x  ".180  a-  .269  sqaare  inch. 
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Applied  loads. 

In  g»iig«d  length. 

Bemarks. 

TotaL 

Peraqiiftre 
inoh. 

fflongation. 

Set. 

Fwmdt, 

269 

1,345 

2,600 

4,035 

5,880 

6,725 

8,070 

9,415 

10,760 

11,000 

11,200 

1L400 

11,600 

11,800 

12,000 

12,200 

12.400 

12,600 

12,800 

12,400 
12,600 
12,800 
12,600- 

12,800 

13,000 
13,181 
13,450 
13,719 
13,988 
14,257 
14,526 
14,795 
15^064 
15^838 
15,602 
15,871 
16,140 
16,409 
16,678 
16,947 
16,990 
17,035 
17,060 

17,060 

15^800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inchss. 
0. 
.0005 

.0017 
.0032 
.0049 
.0067 
.0082 
.0103 
.0125 
.0129 
.0183 
.0187 
.0141 
.0145 
.0149 
.0163 
.0158 
.0163 
c  .0174 
{    .0190 
'   .0203 
.0230 
.0620 
.0845 
(   .1342 
.1620 
.210 
.282 
.296 
.320 
.345 
.882 
.45 
.47 
.60 
.58  ' 
.64 
.74 
.80 
.92 
1.08 
1.25 
1.38 
1.57 
1.68 
<L82 
{L91 

Inch. 
0. 
0. 
0. 

Initial  load. 
Elaatiolimtt. 

|Tentile  strength. 
Load  at  time  of  fracture. 

0. 

0. 

.0004 

46,840 

49,000 
50,000 
51,000 

6s;ooo 

63,000 
54,000 
65,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62.000 
63,000 

63,420 

Elongation  after  fracture,  2''.21=22.1  per  cent. 

Elongation  of  inch  sections,  <M8,  'M9,  'M7,  'M7,  'M5,  'M8,  ".54 ,•  ".21, 

''.24,  ".18.  7  7  7  7,,,, 

Area  at  fracture,  l".18x'M2  =  .142  square  inch. 
Contraction,  47.2  per  cent. 
Appearance  of  fracture  silky. 
S.  Ex.  36 46 


722 


TESTS  OF  IBON  AND  ffTEXL. 
No.  1510. 


tV'  plate. 

Marks,  A  crosswise. 

Sectional  area,  l".197x".182  =  .272  square  inch. 


In  ganged  length. 

Remarka. 

Total. 

Peraqoare 
inch. 

Elongation. 

Set. 

Poundt, 

272 

1,360 

2,720 

4.080 

^440 

6,800 

8.160 

9.520 

10,880 

12.000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

13,400 

18,500 

13,600 
18,872 
14.  lU 
14,416 
14,688 
14,960 
15,232 
15,004 
16,778 
16,048 
16,820 
16,502 
16,864 
17,186 
17,210 
15.600 

Pounds, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 

Jneh£$, 

0. 

.0005 
.0018 
.0031 
.0050 
.0065 
.0082 
.0101 
.0128 
.0142 
.0145 
.0148 
.0152 
.0155 
.0158 
.0161 
.0167 
.0185 
.1145 
.143 
.100 
.325 
.359 
.40 
.42 
.46 
.60 
.56 
.63 
.75 
.86 
.98 

1.17 

1.63 

Inch. 
0. 

Initial  load. 

Blaaticlimit. 

• 

Tensile  Btiength. 

Load  at  time  of  frmotnre. 

0. 

0. 

0. 

0. 

40,260 
{ 

50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
61;  000 
62,000 
63.000 
63,270 

t... 

Elongation  after  rapture,  1''.81  =  18.1  per  cent. 

Elongation  of  inch  sections,  'M7,  '^27,  ''.62»,  'M6,  'M6,  'M2,  'MO, 
'MO/ai,'MO. 

Area  at  fractare,  V'.ll  x  'M3  =  .152  sqaare  inch. 

Oontraction,  44.1  per  cent. 

Appearance  of  fractare,  silky.  Fine  seam  extends  fall- width  of  bar 
in  fractared  sorfiBM^. 


^'  plate. 
Ma        " 


TESTS   OF  IKON  AND  STEEL. 
1^0. 1211. 
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larks,  F  lengthwise. 
Sectional  area,  1^^493  x  ^^246  =  .367  sqaare  inch. 


Applied  loads. 

In  gaaged  length. 

SemarkB. 

Totrf. 

Pereqnare 
Inch. 

Elongation. 

Set. 

Pounds. 
367 
1.835 
3.670 
5.5U5 
7.340 
9,175 
11.010 
13.000 
13.200 
13.400 
13,600 
13.800 
14,000 
14.100 
14.200 
14,400 
14.600 
14,800 
15,047 
15,414 
14.600 
14.800 
15.000 
16.200 
15.414 
15.781 
16.148 
16^515 
16.882 
17,240 
17,616 
17,963 
18.350 
18,717 
19,084 
19,451 
19,818 
20.185 
20.552 
20,919 
21,286 
21,653 
22,020 
22,387 
22,660 
19.100 

Pounds, 
1,000 
5.000 
10,000 
15,000 
20.000 
2.5.000 
30,000 

Inehts. 

0. 

.0012 
.0031 
.0048 
.0068 
.0086 
.0104 
.0123 
.0125 
.0127 
.0128 
.0130 
.0132 
.0144 
.0152   ' 
.0175 
/0260 
.0366 
.0715 
.1365 
.1583 
.1720 
.1828 
.190 
.221 
.266 
.288 
.300 
.334 
.349 
.375 
.404 
.446 
.47 
.52 
.56 
.61 
.66 
.75 
.83 
.94 

1.03 

1.23 

1.47 

2.05 

InOi. 
0. 

Initial  load. 
Elaatio  limit. 

TenaOe  strength. 

Load  at  time  of  fhicture. 

*"*88,*i50"" 

............ 

41,000 
42,000 

1 

*""""* 

42.000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
40.000 
60,000 
51.000 
52.000 
53,000 
54.000 
55.000 
56.000 
57.000 
58.000 
69.000 
60,000 
61.000 
61,740 

Elongation  after  fractare,  2''.44  =  24.4  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.25,  ".57*,  ''.32,  ".22,  ".20,  ".18,  ".18. 
".17,  ".17.  J        >        J        '        »        , 

Area  at  fracture,  1".12  x  ".11  =  .190  sqaare  inch. 
Contraction,  48.2  per  cent. 
Appearance  of  fractnre,  silky. 


724  TESTS  OF  IRON  AND  STEEL. 

No.  1212. 
i"  plate. 

Marks,  G  leugthwise. 
Sectional  area,  1''.499  x  ".241  =  .361  square  inch. 


Applied  loads. 

In  gauged  length. 

Xemarka. 

ToUl. 

per  square 
inch. 

Elongation. 

Set. 

Pfmndt. 
361 
1,805 
3,610 
5,415 
7,220 
9,025 
10,830 
14.000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,100 
14.600 
14,800 
ISvOOO 
15,200 
15, 400 
15.623 
15.884 
16,245 
16.606 
16,967 
17,328 
17,689 
18,050 
18,411 
18,772 
19,133 
19,494 
19,855 
20,216 
20,677 
20.938 
21.399 
21,660 
22,021 
22,882 
22,620 
19,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 

0. 

.0012 
.0030 
.0044 
.0061 
.0076 
.0093 
.0123 
.0124 
.0126 
.0127 
.0129 
.0132 
.0171 
.0310 
.0440 
.0535 
.1150 
.1760 
.260 
.270 
.281 
.802 
.829 
.853 
.874 
.43 
.45 
.50 
.53 
.57 
.63 
.68 
.76 
.82 
.96 

1.06 

1.20 

L48 

Inch. 
0. 

Initial  load. 
BlaattoUnSt. 

TensUe  strength. 

Load  at  time  of  fracture. 

• 

41,550 

43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54.000 
65,000 
56,000 
67.000 
68,000 
50,000 
60,000 
61.000 
.  62,000 
62,660 

I 

Elongation  after  fracture,  2^.43  =5  24.3  per  cent. 
Elongation  of  inch  sections,  ".25,  ".63»,  ".30,  ".24, 'M9,  ".16,  ".17,  MC, 
'M8,  ".16. 
Area  at  fracture,  1".12  x  ".16  =  .179  square  inch. 
Contraction,  50.4  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OP  IRON   AND   STEEL. 

No.  1213. 
V'  plate. 

Marks,  H  lengthwise. 

Sectional  area,  l'^498  x  '^243  =  .364  square  inch. 
Specimen  convex  on  the  side  next  micrometer. 
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AppUedloadB. 

In  ganged  length. 

Semarks. 

Total. 

Per  square 
InoK 

Set. 

Founds. 

864 

1.820 

8,640 

6,460 

7;  280 

9.100 

10,920 

14,000 

14,200 

14,400 

14.600 

14,800 

15.000 

1^200 

15,400 

15,600 

14,700 

14.800 

15,000 

16,200 

15,400 

15,600 

15,800 
15.200 
15,400 
15,600 
15,800 
16.016 
16,880 
16,744 
17.108 
17.472 
17,836 
18,200 
18,664 
18,928 
19,292 
19,656 
20,020 
20.884 
20,748 
21,112 
21,476 
21.540 
18,000 

Fwmda. 
1.000 
6^000 
10,000 
15.000 
20.000 
25,000 
80^000 

Inchu. 
.0 

.0064 
.0017 
.0029 
.0043 
.0059 
.0075 
.0104 
.0106 
.0108 
.0111 
.0112 
.0114 
.0115 
.0117 
.0119 
.0165 
.0182 
.0215 
.0250 
.0349 
.0518 
.0885 
.183 
.100 
.258 
.271 
.287 
.307 
.826 

.43 

.47 

.52 

.55 

.61 

.67 

.73 

.80    • 

.95 
1.06 
L20 
1.50 
L68 

JfMft. 
0. 

IniUalload. 
Elastio  limit 

Tensile  strength. 

Load  at  tf me  of  fr^^^nre. 

0. 

.0001 

.0001 

42,860 

•"••■•j*"«"»» 

..  . 

44.666 
45,000 

46,000 
47,000 
48,000 
40,000 
60,000 
51.000 
52,000 
53.000 
54.000 
55.000 
56,000 
57.000 
68,000 
59,000 
59,180 

Elongation  after  fracture,  2'M2  =  21.2  per  cent. 
Elongation  of  inch  sections,  ".12,  'M3,  ".13,  ".12,  ".13,  ".15,  ".19,  ".2G, 
"•66*,  ".23. 
Area  at  fracture,  1".12  x  ".15  =  .168  square  inch. 
Gontraction,  53.8  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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TESTS   OF   IRON  AND   STBEL. 


No.  1214. 
"  plate. 

larks,  I  leDgthwise. 
SectioDal  area,  r'.482  x  ".261  =  .372  square  inch.' 


Applied  loAdfi. 

In  ganged  length. 

Hemarka. 

TotaL 

Per  square 
inoh. 

Elongation. 

Set. 

PovficU. 
372 
1,860 
3,720 
6,680 
7,440 
9,800 
11,160 
13,000 
18.200 
13.400 
13,600 
13.800 
14,000 
14,200 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
1^600 
15,800 
16,000 
16,200 
16,368 
16,740 
17,112 
17,484 
17,836 
18,228 
18,600 
18,972 
19,844 
19,716 
20,088 
20,460 
20,832 
21,204 
21.676 
21,820 

Poundi. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 

0. 

.0022 
.0044 
.0066 
.0086 
.0101 
.0120 
.0188 
.0139 
.0141 
.0148 
.0146 
.0149 
.0158 
.0362 
.0590 
.0688 
.0760 
.0922 
.220 
.229 
.240 
.250 
.279 
.298 
.295 
.298 
.307 
.832 
.837 
.346 
.366 

■^^ 

.47 

.55 

.61 

.67 

.71 

.78 

.85 

.97 
Lll 
1.84 
1.66 
2.12 

0. 
•.. 

-nOOOI 

Initial  load. 
£laatio  limit 

Tensile  strength. 
Loadattimeofraptaie. 

— sOOOl 

—.0001 

87,660 





44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
57,000 
68,000 
68,660 

18,100 

Elongation  after  rapture,  2'^52  =  25.2  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.44*,  ''.49»,  ''.27,  ".24,  ''.21,  ".19, 
".17,  ".18,  ".15. 
Area  at  fracture,  l".08x".15=.162  square  inch. 
Contraction,  56.5  per  cent. 
,  Appearance  of  fracture  fine  silky. 


TESTS   OP   IRON  AND   STEEL. 

1^0.  1216. 
i'' plate. 

Marks,  J  lengthwise. 
Sectional  area,  r^499x^'.257=s.385  square  inch. 
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AppUed  loads. 

In  ganged  length. 

Remarkii. 

TotaL 

Persqnmm 
inch. 

XlongKtSon. 

Set 

FoundM. 

885 

1,925 

8,850 

6,776 

7,700 

9.826 

11,550 

14,000 

14,200 

.  14,400 

14.800 

14,800 

1^000 

15,200 

15,400 
15.800 
15^800 

18,000 

18,200 
15,800 
18,000 
15.800 
18,000 
18,200 
18,400 
15,800 
18,000 
18»200 
18,400 
18,800 
18,800 
18.940 
17,835 
17,710 
18,095 
18,480 
18,885 
19.250 
19.685 
20,020 
20,405 
20,790 
21,175 
21,580 
21,945 
22,880 
22,715 
23,100 
23.485 
20,300 

Poundt, 
1.000 
5^000 
10.000 
15.000 
20.000 
25^000 
80,000 

Inekss, 

a 

.0026 
.0051 
.0073 
.0094 
.0113 
.0130 
.0154 
.0158 
.0158 
.0180 
.0182 
.0188 
(.0188 
{.0106 
.0218 
.0287 
.0291 
5.0386 
i.0688 
.0835 
.1050 
.1500 
.1950 
.2100 

.245 

.281 

.287 

.271 

.278 

.287 

.292 

.301 

.323 

.344 

.8f0 

.440 

.47 

.50 

.54 

.58 

.64 

.70 

.77 

.83 

.90 

1.05 

1.22 

L40 

1.78 

Inek. 

IhitliaUMd. 

Tensile  strength. 
Load  at  time  of  ftactnie. 

-s0002 

—.0002 

-.0002 

38.060 



44,000 
45,000 
48.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
68,000 
54,000 
55,000 
68.000 
67,000 
58,000 
60.000 
80.000 
81,000 

Elongation  after  fractare,  2^^50  =s  25.0  per  cent. 
Elongation  of  inch  sections,  'M3,  ".18,  ".19,  ".24,  ".26,  ".62«,  ".29, 
".23,  ".21,  ".16.  t  ,        ,         ,         ,         ,  ,         . 

Area  at  fracture,  l".ll  x  ".16  =  .178  sqnare  inch. 

Contraction,  63.8  per  cent 

Appearance  of  fractare  fine  silky,  slight  lamination. 
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TESTS   OF  IRON  AND   STEEL. 


1^0.  1216. 
i"  plate.. 

Marks,  K  lengthwi8e. 
Sectional  area,  ^'.499  x  ''.252  =  .378  square  inch. 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotaL 

Per  equare 
inoh. 

Set. 

PouncU. 
378 
1,890 
8,780 
5,670 
7,560 
9,450 
11,340 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 

14,200 

13,700 
13,800 
14,000 
14,200 
U,400 
14,600 
14,800 
16.000 
16,200 

15,400 

16,600 
16^800 
16^000 
16,264 
16,632 
17, 010 
17,888 
17,766 
18,144 
18,522 
18.900 
19.278 
19,650 
20,034 
20,412 
20,790 
21,168 
21,646 
21,024 
21,080 
18,600 

Foundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 

0. 

.0020 
.0041 
.0061 
.0081 
.0097 
.0116 
.0131 
.0132 
.0186 
.0137 
.0138 
.0146 
(  .0161 
{   .0162 
.0218 
.0243 
.0292 
.0380 
.0680 
.1250 
.166 
.208 
.216 
c   .246 
i    .289 

.801 

.817 

.825 
,  .347 

.885 

.48 

.46 

.52 

.55 

.60 

.65 

.71 

.80 

.03 
1.02 
1.20 
1.36 
1.66 
1.86 

Inch. 
0. 

Initial  load. 
SlaatioUiiilt 

Tensile  stTength. 
LoadattlmeofftMtora. 

f . 

86.610 

•.... 

43,000 
44.000 
45,000 
46*000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
68,150 

Elongation  after  fracture,  2''.39  =  23.9  per  cent 
Elongation  of  inch  sections,  M7,  ''.27,  ".66»,  ".29,  ''.22,  ''.20,  ".18, 
".14,  ".13,  ".13. 
Area  at  fracture,  r'.12  x  ".14=  .167  square  inch. 
Contraction,  58.5  per  cent. 
Appearance  of  fractnre  silky,  lamellar. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1217. 


f  plate. 

liarkSy  L  lengthwise. 

Jectional  area,  r'.498  x  ''.250  =  .375  square  inch. 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

Totol. 

Peraquare 
inch. 

EloDgatioc. 

Set 

Foundt, 

875 
1,875 
8,750 
6,625 
7,600 
9,375 
11,250 
15,000 
16^200 
15,400 
19^600 
15,800 
16,000 
10,200 
16,400 
16,600 
16,800 
17,000 
16.600 
16,800 
17,000 
17,2fO 
16,000 
16,200 
16,400 
16,600 
16.800 
17,000 
17,250 
17,626 
18.000 
18,875 
18,750 
19,125 
19,600 
19.875 
'  20.250 
20,625 
21,000 
21,875 
21,750 
22,125 
22,500 
22,875 
23.050 
19,300 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,0U0 

Inehss. 
0. 

.0009 
.0024 
.0039 
.0054 
.0069 
.00fe7 
.0122 
.0128 
.0W4 
.0126 
.0128 
.OBBO 
.0132 
.0136 
.0140 
.0145 
.0148  1 
.0161 
.0192 
.0500 
.1000 
.210 
.232 
.245 
.255 
.316 
.319 
.324 
.334 
.347 
.380 

:lf 

.62 
.65 

.67 

.74 

.84 

.94 
1.10 
1.29 
1.62 
2.00 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

Load  at  time  of  fraotnre. 

0, 

0. 

0. 

45,810 

46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
62,000 
63,000 
61,000 
65,000 
66,000 
57.000 
68,000 
59.000 
60.000 
61,000 
61,470 

..•,. 

Elongation  after  fracture,  2''.38=23.8  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.21,  ''.29,  ".60»,  ".23,  ".21,  ",1 7,  - 
".16,  ".14.  »        ,        ,        , 

Area  at  firactare,  1".14  x  ".16  =.182  square  inch. 
Contraction,  51.5  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


.18, 
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TESTS  OF  IBON  AND   STEEL. 
No.  1218. 


"  plate. 

larks,  M  lengthwise. 
Sectional  area,  1".498  x  ".244  =  ^66  sqnare  inch. 


Applied  loAda. 


TotaL 


PoundM. 

366 

1,830 

3.660 

5,400 

7,320 

9.150 

10.980 

14,000 

14.200 

14.400 

14,600 

14,800 

15,000 

16,200 

15.400 

15,600 

1^700 

16^000 

15,200 
16,400 
16,600 
35^800 
16,000 
16.200 
16,400 
15,800 
16,000 
16,200 
16,400 
16,600 
16,836 
17.202 
17,568 
17,034 
18,300 
18,668 
19,032 
10,398 
10.764 
20,130 
20,406 
20,862 
21,228 
21.290 
17,600 


Persqntfe 


inch. 


Povmdi. 
1,000 
5,000 
10,000 
15,000 
20,000 
2a,  000 
30,000 


42.620 


46.000 

.870 
.878 

47.000 

.406 

48,000 

.47 

49,000 

.60 

60,000 

.54 

61,000 

.61 

62,000 

.68 

*  63,000 

.75 

64,000 

.83 

65,000 

1.01 

56.000 

L12 

67,000 

L80 

68.000 

1.70 

68,17p 

2.00 

In  ganged  length. 


Elongation.-       S&L 


I 


Inchea. 
0. 

.0020 
.0040 
.0062 
.0081 
.0101 
.0120 
.0149 
.0151 
.0153 
.0165 
.0157 
.0159 
.0161 
.0163 
.0165 
.0174 
5.0195 
).0207 
.0223 
.0242 
.0200 
.0379 
.0426 
.0456 
.0860 
.1220 
.1336 
.170 


Inch. 
0. 


0. 

"o." 

.... 


Initial  UMd. 


Elastic  limtt. 


Tenfiile  strength. 
Load  at  Ume  of  fracture. 


Elongation  after  firactnre,  2'^47  =  24.7  per  cent. 
Elongation  of  inch  sections,  '^26,  ''.62*,  ''.22,  'M7,  'M4,  'M9,  ''.20,  ".22, 
".22,  ".23. 
Area  at  fracture,  1".16  x  ".12  =  .138  square  inch. 
Oontraction,  62.3  per  cent. 
Appearance  of  firactare  fine,  silky. 


TESTS   OF  IBON   AKD   STEEL. 
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No.  1219. 
1"  plate. 

Marks,  N  lengthwise. 
Sectional  area,  1"A99  x  ".244  =  .366  square  inch. 


In  gaaged  length. 

Bemarka. 

• 

1 

TotoL 

• 

Peraqoare 

inch. 

Elongation. 

Set. 

Pounds. 
866 

1.880 
8,660 
6,490 
7,820 
9,150 
10.980 
14,000 
14.200 
14.400 
14.600 

14.800 

15^000 
15,200 
15^400 

15,600 

15,800 
16,000 
16,200 
16,470 
16,886 
17,202 
17.568 
17,934 
18,800 
18,666 
19.032 
19,898 
19,764 
20,180 
20,400 

Poundt. 
1.000 
6,000 
10,000 
15.000 
20,000 
25.000 
80,000 

Ineh»9. 
0, 

.0087 
.0062 
.0088 
.0107 
.0127 
.0145 
.0181 
.0187 
.0201 
.0220 
5.0300 
t0520 
.103 
.160 
.175 
J.  195 
j.260 
.801 
.812 
.320 
.840 
.378 
.415 
.472 
.515 
.570 
•     .60 
.65 
.86 
.06 
1.2U 
'  L68 

Inch. 
0. 
0. 
—  0001 

i 
Initial  load. 

Elaatio  limit 

—.0004 

—  0003 

89,840 

. 

Tensile  strength. 

Load  at  time  of  Aractare. 

4^000 
46.000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
64,000 
55  000 
66,740 

V 

16,400 

Elongation  after  fracture,  2''.04=20.4  per  cent 

Elongation  of  inch  sections,  'MO,  'MO,  'MO,  'M2,  'M6,".20,  ".21,  ".55», 


'',36,  ".16. 

Area  a  t  fracture,  1".13  x  ".13  =  .147  square  inch. 
Contraction,  69.8  per  cent. 
Appearance  of  fracture  fi  ne,  silky. 
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TESTS   Of*  IRON   AND   STEEL. 


No.  1222. 
i''  plate. 

Marks,  F  crosswise. 
Sectional  area,  1^^494  x  '^248  =  .371  sqaare  inch. 


AppUedliMdi. 

In  ganged  length. 

Bemarka. 

1 

Elongation. 

Set. 

Pound*. 
371 
1.855 
3,710 
5,565 
7,420 
9,275 
11, 180 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14,400 
14,600 
14.800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16,324 
16,695 
17,066 
17,437 
17,808 
18,179 
18.550 
18,921 
19,292 
19.663 
20,034 
20,405 
20,776 
21,147 
21,518 
21,869 
22,260 
22,631 
22,000 
21,500 

FoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Inehet. 

0. 

.0012 
.0020 
.0043 
.0060 
.0075 
.0092 
.0108 
.0111 
.0112 
.0113 
.0115 
.0117 
.0119 
.0121 
.0123 
.0127 
.0152 
.0250 
.0500 
.081 
.156 
.210 
.245 
.301 
.820 
.830 
.857 
.885 
.410 
.46 
.50 
.55 
.59 
.65 
.75 
.81 
.89 
.95 

1.05 

1.20 

1.46 

2.04 

Inch. 

a 

Initialload. 
Elaatio  limtt 

Tensile  strength. 
Load  at  time  of  fractore. 

89.870 

44,000 
45.000 
46.000 
47,000 
48.000 
49.000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
50.000 
60.000 
61,000 
61,730 

Elongation  after  fracture,  2''.30  ==  23.0  per  cent. 
Elongation  at  inch  sections,  'M7,  ''.22,  ''.66*,  ''.27,  ".20 ,".18 'M9/M8, 
".So,  ".13.  • 

Area  at  fracture,  1".19  x  ".16  =  .190  sqnare  inch. 
Contraction,  48.8  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OP   IRON   AND   STEEL. 

No.  1223. 
i"  plate. 

MarkSi  G  crosswise. 
Sectional  area,  1"A96  x  ''^42  =  .362  square  inch. 
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AppUedloiids. 

In  ganged  length. 

Bemarkt. 

Total. 

Per square 
iDcli. 

Elongation. 

Set. 

Poundi. 

362 

1,810 

8,6:0 

6,430 

7,240 

9.050 

10,860 

14.000 

14,200 

14,400 
14,600 
14,800 
15,000 
15^200 
15,400 
15,600 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
10.200 
16,652 
17,014 
17,876 
17,788 
18,100 
18,462 
18,824 
19,186 
19,548 
19,910 
20,272 
20;634 
20,096 
21,858 
21.720 
22.082 
22.444 
22,760 
21,600 

Pounds, 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
38,680 

0. 

.0019 
.0030 
.0058 
.0077 
.0093 
.0112 
.0143 

C.0149 

{.0178 
.0196 
.0220 
.0300 
.HM60 
.0665 
.-0730 
.0820 
.205 
.214 
.230 
.239 
.244 
.240 
.266 
.287 
.804 
.340 
.857 
.395 
.43 
.46 
.60 
.55 
.58 
.64 
.70 
.75 
.82 
.06 

1.04 

1.17 

1.40 

Inch. 
0. 

Initial  load. 
SlAstio  limit. 

Tensile  strength. 

Load  at  time  of  fracture. 

0. 

-.0001 

■"  — .oooi" 

45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
54.000 
55,000 
56,000 
57,000 
58.000 
50,000 
60,000 
61,000 
62.000 
62,870 

1 

Elongation  after  rupture,  1".70  =  17.0  per  cent. 

Elongation  of  inch  sections,  — 'M6,  ''.43*,  'M8,  'M3,  'M6,'M3,  'M3^ 
'M5,  'M2,  "^1. 

Area  at  fracture,  r'.20  x  'M7  =  .204  square  inch. 

Contraction,  43.6  per  cent. 

Appearance  of  fracture  fine,  silky.  Thin  blister  on  surface  at  point 
of  fracture. 
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TESTS   OF   IRON   AND   STEEL, 


No.  1224. 
i"  plate. 

Marks,  H  crosswise. 
Sectional  area,  l''.48l  x  ".250  =  .370  square  inch. 


Applied  loads. 


Total.     %X" 


Elongation.        Set. 


In  ganged  length. 


Pound*. 
370 
1,850 
8,700 
6,650 
7,400 
9,250 
11, 100 
14.000 
14,200 
14,400 
14,600 
14,800 
16,000 
15,200 
15,400 
15,600 
15.800 
16,000 
16,200 
16,400 
10.600 
16,800 
17,000 
15,200 
15,400 
15,600 
15.800 

16»000 

16,200 
16,400 
16.600 
10,800 
17,000 
17,200 
17,890 
17,760 
18.130 
18^500 
18.870 
19,240 
19,010 
19,980 
20,350 
20,720 
21,090 
21,460 
21,830 
22,200 
22,510 


Pound*. 
1,000 
5,000 
10,000 
15. 000 
20,000 
25.000 
30,000 


45.950 


47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
68,000 
69,000 
60,000 
60.840 


Inches. 

0. 

.0011 
.0030 
.0040 
.0067 
.0081 
.0098 
.0125 
.0127 
.0128 
.0130 
.0133 
.0134 
.0186 
.0138 
.0142 
.0143 
.0145 
.0147 
.0150 
.0152 
.0153 
.0155 
.0192 
.0201 
.0233 
.0280 
.0480 
.1270 
.150 
.250 
.325 
.335 
.840 
.854 
.871 
.392 
.415 
.47 
.52 
.55 
.61 
.06 
.75 
.80 
.93 

LOS 

1,15 

1.87 

1.82 


Inch. 


Initial  load. 


~%0001 

llfoow' 
IlJoooi" 


SUstto 


Tensile  strength. 


Elongation  after  fracture,  2'M8  =  21.8  per  cent. 
Elongation  of  inch  sections,  ".20, /^55*,  ".25,  'M7,  'M7,  'a5,'M9,'M6, 
".19,  ".16. 
Area  at  fracture,  "1.14  x  ".17  =  .194  square  inch. 
Gontraction,  47.6  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF   IRON   AND   STEEL. 

No.  1226. 
:"  plate. 

'ark,  I  oroBswise. 
Sectional  area,  1''.497  x  ''.262  =  .377  square  inch. 
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Applied  loads. 


TotoL    ^"^X" 


In  ganged  length. 


Elongation.        Set. 


Ttftmarka. 


Poundt, 

3T7 

1,885 

8.770 

6.655 

7,640 

9,425 

11,810 

14.000 

14,200 

14.400 

14,600 

14,800 

14,000 

15.000 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

16,000 

1^200 

16,400 

1^600 

16,800 
10,000 
16, 211 
16.688 
16,065 
17,342 
17. 719 
18.096 
18, 473 
18.850 
19,227 
19.604 
19.981 
20,858 
20, 735 
21,112 
21.489 
21,866 
22.243 
22,620 
22,907 
23.100 
21,100 


Potuid*. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 


88,700 


43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
60,000 
61,000 
61.230 


0. 

.0017 
.0035 
.0052 
.0072 
.0086 
.0102 
.0129 
.0182 
.0134 
.0136 
.0141 
.0149 
.0226 
.0290 
.0337 
.0380 
.0412 
.0600 
.0790 
.0980 
.116 
.181 
.165 
.250 
.267 
.271 
.284 
.300 
.822 
.842 
.879 
.899 
.44 
.47 
.52 
.57 
.62 
.66 
.73 
.82 
.90 

1.00 

1.10 

L84 

LOO 

L95 


Jfieft. 


Initial 


XlastioliiDil. 


Tenailestrangtii. 

Load  at  time  of  fraotore. 


Elongation  after  fracture,  2''.24  =  22.4  per  cent. 
Elongation  of  inch  sections,  'M9,  'M8,  ''.50»,  ''.26,  'M9,  'M7,  'M9,  ''.20, 
".21,  ".15. 

Area  at  fracture,  1".18  x  ".18=.212  square  inch. 
Contraction,  43.8  per  cent. 
Appearance  of  fracture  silky,  stratified. 
S.  Ex.  36 47 
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TESTS   OP   IKON   AND   STEEL. 


No.  1226. 
i"  plate. 

Marks,  I  crosswise. 
SectioDal  area,  1^^475  x  '^262  s  .372  square  inch. 


Applied  loftds. 

In  gAuged  length. 

Bemarkt. 

Total. 

Per  sqnare 
inon. 

ElongaUon.j       Set. 

1 
Pound». 
372 
1,860 
3,720 
5,580 
7,440 
9,300 
11.160 
13.  400 
13, 64)0 
13,800 

14,000 

14.200 
14,400 
14,600 
14,800 
15,000 
15.200 
15.400 
15,600 
15, 800 
10.000 
10,200 
10,368 
16.740 
17, 112 
17.484 
17,856 
18,228 
18,000 
18,972 
19.344 
19,716 
20,088 
20,400 
20,882 
21,204 
21,676 
21,948 
22,820 
22,6j0 
20,300 

Pound9. 
1.000 
5,000 
10. 000 
15,000 
20,000 
25.000 
80,000 

Inehf, 
0. 

.0017 
.0036 
.0051 
.0071 
.0087 
.0104 
.0128 
.0129 
.0131 
C       .0137 
{       .0200 
.0252 
.0440 
.0603 
.0782 
.0890 
.136 
.266 
.270 
.273 
.278 
.295 

Inch, 
0. 

Initial  load. 

Elaatio  limit 

• 

TensUe  strength. 
LoadatUmeofraptwe. 

-.0001 

0. 

0. 

87, 100 

44.000 

.S04 

45.000             .818 
46,000                2^^ 

47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58,000 
69,000 
60,000 
60,890 

.374 

.40 

.45 

.60 

#53 

.57 

.68 

.70 

.75 

.85 

.05 

1.01 

1.15 

1,46 

1.98 





Elongation  after  ruptare,  2'^53=25.3  per  cent. 
Elongation  of  inch  sections,  'M6,  'M7,  "S^,  ".22,  ''.21,  .''26.  ".26,  "J4*, 
'.31,  ".19. 
Area  at  fracture,  l".14x^M7=:.194  sqnare  inch. 
Contraction,  47.8  per  cent. 
Appearance  of  fracture  silky. 


TESTS  OF  IBON  AND   STEEL. 
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ii: 


'  plate. 

arks,  J  crosswise. 


No.  1227. 


SectioDol  area,  VA91  x  ".253  =  .377  square  inch. 


AppUed  loadB. 

In  gaoged  length. 

SemarkB. 

Total. 

Per  squre 
inch. 

Elongation. 

Set. 

Powidff. 

877 
1,885 
8.770 
5,655 
7,540 
9,425 
11,310 
13.800 
14.000 
14,200 
14,400 
14,600 
13,400 
13.6.0 
18,800 
14,000 

14,200 

14,400 
14,600 
14.800 
15,080 
15,457 
15,834 
16,211 
16,588 
16,965 
17,842 
17,719 
18.006 
18,473 
18,850 
19,227 
19,604 
19,981 
20,358 
20,735 
20,890 
17.600 

Pounds, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 

Inehet. 
0. 

.0015 
.0034 
.0051 
.0068 
.0085 
.0102 
.0124 
.0127 
.  0129 
.0131 
.0133 
.0218 
.0280 
.0400 
.0660 
J       .1005 
i       . 1240 
.1600 
.248 
.800 
.838 
.850 
.381 
.420 
.47 
.50 
.53 
.58 
.67 
.71 
.79 
.87 
.98 
1.15 
1.38 
1.65 
2.15 

Inch. 
0. 

Initial  load. 
£la«tio  Umit 

0. 

0. 

0. 

88,700 

• 

40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
55^880 

Tensile  atrength. 
Load  at  time  of  rapture. 

Elongation  after  ruptare,  2^^73=:27.3  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.25,  ".28,  ".68»,  ".27,  "24,  "24,  ".23, 
".21,  ".16. 
Area  at  fracture,  1".08  x  ".16=s.l73  sqaare  inch. 
Contraction,  54.1' per  cent. 
Appearance  of  fractare  fine  silky. 
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TESTS   OF  IRON  AND   STEEL. 
No.  1228. 


i"  plate, 
[arks,  K  crosswise. 
SectioDal  area,  r^498  x  ^^255  =  .382  sqaare  inch. 


AppUed  loadB. 

Ingngedleoffth. 

Bemarka. 

TotaL 

PerMDAie 
inoli. 

Elongation. 

Set. 

Poundi. 
882 
1.910 
8.820 
5,780 
7.640 
9.650 
11.460 
18.400 
18,600 
13,800 
14.000 
18.400 
13,600 
18.800 
14.000 
14.200 
14,400 
14,600 
14,800 
14,200 
14.400 
14,600 
14.800 
16,000 
16,200 
16,400 
15,600 
15,800 
16,044 
16.426 
10,606 
17,190 
17.672 
17,954 
18,886 
18.718 
19,100 
19.482 
19,804 
20.246 
20.600 
17,800 

Poundt. 
1.000 
6.000 
10.000 
16.000 
20.000 
25^000 
80.000 

JneUf. 

0. 

.0016 
.0032 
.0051 
.0060 
.0086 
.0102 
.0121 
.0128 
.0125 
.0127 
.0171 
.0201 
.0229 
.0272 
.0346 
.0416 
.0460 
.100 
.100 
.116 
.124 
.250 
.800 
.365 
.876 
.883 
.390 
.43 
.45 
.49 
.58 
.56 
.65 
.76 
.80 
.95 

1.00 

L15 

1.40 

L95 

InOu 
0. 

InitUlloiid. 
Blaatio  limit 

TenaQe  atranffth.                                            ^ 
Load  at  time  of  fraotax«. 

0. 

0. 

0. 

86^650 

....  ....... 

............ 

42.000 
43.000 
44.000 
46,000 
46.000 
47.000 
48,000 
49,000 
50.000 
51,006 
62.000 
.63,000 
53,906 

Elongation  after  fracture,  2".48  =  24.8  per  cent. 
Elongation  of  inch  sections,  ".11,  'M6,  'M8,  ''.20,  ''.22,  ".24,"21,"64», 
".27,  ".19. 
Area  at  fracture,  1".10  x  'M7  =  .187  square  inch. 
Gontraction,  51.0  per  cent. 
Appearance  of  fracture  silky  lamellar. 


J"  plate, 
fa 


TESTS   OF   IB  ON   AND   STEEL 
No.  1229. 
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Tarks,  L  crosswise. 
Sectional  area,  r'.492  x  ".250  =  .373  sqaaieinoL. 


In  gMged  length. 

Bemwkt. 

Total 

inoii. 

BlongAtion. 

Set 

Powidt. 

878 

1,805 

8:780 

6,596 

7,460 

9,825 

11,190 

12,000 

12,800 

13,000 

13,200 

18,400 

18,000 

13,800 

14.000 

14^200 

14.400 

14,000 
14.800 
16,000 
15,200 
15,400 
15.000 
15,800 
15.400 
15,600 
15,000 
15,200 
15.400 
15,000 
15,800 
16,000 
16,200 
10,400 
10.600 
10,800 
17,000 
17,158 
17,631 
17,904 
18,277 
18,650 
19,023 
10,306 
19.768 
20,142 
20,515 
20,888 
81,261 
21,410 
18,500 

Foundi. 

-    1,000 
6,000 
10.000 
16^000 
20,000 
26^000 
80^000 

JneUf. 
0. 

.0010 
.0048 
.0068 
.0088 
.0099 
.0110 
.0138 
.0140 
.0148 
.0148 
.0153 
.0166 
.0160 
.0106 
.0173 
<      .0188 
)       .0221 
.0242 
.0284 
.0841 
.0400 
.055 
.008 
.093 
.146 
.216 
.218 
.219 
.222 
.228 
.238 
.814 
.818 
.825 
.840 
.300 
.375 
.390 
.425 
.48 
.52 
.57 
.03 
.70 
.76 
.90 
.97 
1.15 
1.37 
L72 

IndL 

OL 

Ihitlil  iMid. 
KUattoUmtt. 

Tensile  stiength. 

Load  at  time  of  fraotare. 

-.0008 

-.0008 

0. 

88;  070 



46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
65,000 
56,000 
57,000 
57,400 



Elongation  after  fracture,  r'.99  =  19.9  per  cent. 
Elongation  of  inch  sections,  ".16,  "AS;  ''.27,  M9,  'M7,  'M5,  'M6, 
'U3,'M3,'M6.  9         J         ^         J         y         J 

Area  at  fracture,  rM9  x  ".16  =  .190  square  inch. 

Oontraction,  49.1  per  cent. 

Appearance  of  fracture  silky  slight  lamination. 
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TESTS   OF   IBON   AND   STEEL. 


No.  1230. 

"  plate. 

Ark.8  ^(f^  crosfiwis6 
Sectional  area,  l'^498  x  ''.246  =  .369  square  inch. 


AppUedloads. 

lo  gauged  length. 

Renuffki. 

Totia. 

Persqaare 
inoU 

Set. 

Pounds. 

860 

1,845 

8,690 

5,535 

7,380 

9,225 

11,070 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

15,600 

15,800 

16,000 

16,200 

16,400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,081 
18.450 
18,819 
19.188 
19,567 
10,926 
20,285 
20,664 
21,083 
21,402 
21,771 
22,140 
22,509 
22, 878 

Pounds. 
1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
80.000 

Ifuihss. 

0. 

.0014 
.0081 
.0049 
.0067 
.0082 
.0008 
.0129 
.0132 
.0140 
.0144 
.0147 
.0149 
.0153 
.0167 
.0182 
.0188 
.0205 
C      .0248 
1       .0530 
.0660 
.0850 
.200 
.260 
.290 
.308 
.821 
.829 
.844 
.863 
.408 
.47 
.51 
.56 
.62 
.71 
.76 
.86 
.98 

LOO 

L29 

L64 

2.07 

Ineh, 

Initial  loAd. 
SlMttoUiiilt 

Tensile  strength. 

Load  at  time  of  f  raotnie. 

^0002 

-^0002 

—.0003 

41,190 

49,000 
60.000 
51,000 
62.000 
53,000 
64,000 
55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
61.000 
62.000 
62,470 

23.050 

21,500 

Elongation  after  fracture,  2''.40  =  24.0  per  cent. 
Elongation  of  inch  sections,  ".11,  ".21,  ''.20,  ''.21,  ".57*,  ".26, ''^5,  "^, 
".17,  ".14. 
Area  at  fracture,  1".15  x  ".17  =  .195  square  inch. 
Contraction,  47.1  per  cent. 
Appearance  of  fracture  silky,  laminated,  stratified. 


TESTS   OF   IBON   AND   STEEL. 

No.  1231. 
i"  plate. 

Marks,  IS  crosswise. 
Sectional  area,  r'.498  x  ".247  ==.370  square  inch. 
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AppUedloAds. 

III  ganged  length. 

RemarliB. 

TotaL 

PerMiiftre 
iooh. 

Slongatlon. 

Bet 

Pound9, 
870 
1,850 
8,700 
8,600 
7,400 
0.250 
11,100 
14,000 
14.300 
14,400 
14,600 
14.800 
15,000 
16.200 
15,400 
16.600 
15,800 
16.000 
16.200 
16.400 
16,600 
16,800 
17.000 
17.200 
17.400 
17.600 
17.800 
18.000 
18,130 
18,600 
18.870 
19.340 
19.610, 
19,980 
20,350 
20,720 
21,000 
21,460 
21.830 
22,200 
22,570 
22,040 
32,960 
30,400 

Poundt. 
1,000 
5.000 
10.000 
15.000 
20.000 
25.  COO 
80,000 

0. 

.0017 
.0086 
.0052 
.0071 
.0088 
.0104 
.0188 
.0136 
.0137 
.0139 
.0143 
.0144 
.0146 
.0140 
.  0151 
.0156 
.0160 
.0168 
.0168 
.0177 
.0106 
.0825 
.0520 
.103 
.226 
.806 
.818 
.817 
.884 
.873 
.408 
.47 
.50 
.53 
.68 
.68 
.77 
.85 
.86 

L20 

1.57 

L88 

InelL 
0. 

""6.* 

Initial  load. 
SlaatloUmii. 

Tensile  strength. 

Load  at  time  of  fraotnre. 

a 

0. 

48,780 

49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
60.000 
60.000 
61.000 
62,000 
62,050 

Elongation  after  fracture,  2''.21  =  22.1  per  cent. 
Elongation  of  inch  sections,  'M7,'M8,  'M8,  'M7,  ".17,  'M9,  ".24,  ".56*. 
".20,  ".16.  '»»?»»>»  , 

Area  at  fracture.  1".17  x  ".18  =z  .211  square  inch. 
Oontraction,  43.0  per  cent. 
Appearance  of  fracture  silky,  laminated. 
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TESTS  OF  IRON.  AND  STEEL. 


No.  1232. 
tV'  plate. 

Marks,  E  lengthwise. 
Sectional  area,  1^^499  x  .'^308  =  .462  square  inch. 


Applied  loAds. 


TotaL 


Pemqnue 


Elongation. 


In  ganged  length. 


Bet 


Kemarta. 


462 
2,810 
4,620 
6,080 
9,240 
11,650 
18,860 
18.000 
18,200 
18.400 
18,600 
18.800 
10,000 
10.200 
19,400 
19,600 
10,800 
18.000 
18.200 
18.400 
18.600 
18,800 
19,000 
19.200 
10,404 
19,866 
20,828 
20,700 
91,252 
21,714 
22,176 
22,638 
28.100 
28,562 
24,024 
24,486 
24,048 
25,410 
25,872 
26,834 
26,706 
27,258 
27,720 
28,182 
28,200 
28,240 
24^100 


Potttidf. 

InchM. 

1,000 

a 

6,000 

.0014 

10,006 

.0031 

16,000 

.0049 

20.000 

.0007 

25,000 

.0083 

80^000 

.0099 

Jfl«&. 


Initial  load. 


42,420 


42,000 
48,000 
44,000 
4S.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000 
66,000 
57,000 
58,000 
50,000 
60,000 
61.000 
61, 040 
61,130 


.0180 

.0182 

.0185 

.0186 

.0188 

.0189 

.0141 

.0142 

.0144 

.0158 

.0279 

.0316 

.0890 

.050 

.070 

.065 

.120 

.200 

.279 

.294 

.817 


366 
396 
44 

47 
52 
55 
60 
67 
78 
78 
86 
06 
09 
28 
71 
86 
10 


BlaattcUmll. 


Tensile  strength. 

Load  at  time  of  fraotore. 


Elongation  after  fracture,  2".72  =  27".2  per  cent. 
Elongation  of  inch  sections,  'M7,  ''.20,  ''.20,  ".24,  ".30,  ^'.64*,  ''.31, 
".26,  ".23,  ".18. 
Area  at  fracture,  l".ll  x  ''.20  =  .222  square  inches. 
Oontraction,  51.9  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF  IBON  AND   STEEL. 

Fo.  1233. 
^'  plate. 

Marks,  8  lenfi^thwise. 
Sectional  area,  r'.499  x  ".308  ss  .462  square  inch. 
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Applied  loads. 

Bemarkt. 

ToteL 

^•LX" 

Ekmgatlon. 

Bet. 

FmmOa. 

462 

2,810 

4,620 

6,980 

9,240 

11.560 

18.860 

16.170 

16,600 

iSooo 

17,000 

17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18,400 
18,600 
18,800 
18.042 
19,404 
19,866 
20,828 
20,700 
21,253 
21,714 
22.176 
22.638 
23,100 
23,662 
24,024 
24,486 
24.948 
25.410 
25.872 
26.334 
21.800 

F9wnd». 
1,000 
5^000 
10,000 
15,000 
20.000 
25.000 
80.000 
85,000 

a 

.0018 

.0038 

.0056 

.0075 

.0008 

.0111 

.0128 

.0184 

.0186 

.0148 

.0155 

.0183 

.0235 

.053 

.120 

.195 

.280 

.296 

.804 

.811 

.816 

.847 

.874 

.401 

.U 

.48 

.52 

.57 

.62 

.67 

.72 

.82 

.91 

1.03 

1.15 

L85 

LOS 

JfMA. 

0. 

Initial  load. 
SlaaitollmtL 

Tenaile  strength. 

Load  at  time  of  fraotue. 

a 

0. 

.0008 

86,860 
i 

41,000 
43,000 
43.000 
44,000 
45.000 
46.000 
47.000 
48.000 
40,000 
50.000 
51.000 
52,000 
63,000 
54.000 
55.000 
56.000 
57,000 

Elongation  after  fracture,  2'^63  =s26.3  per  cent. 
Elongation  of  inch  sections,  Ml,  'M3,  'M8,  ''.27,  ".69*,  ".26,  ".26, ''.26, 
".26,  ".22. 
Area  at  fracture,  1".07  x  ".18  as  ,193  sqaare  inch. 
Contraction,  58.2  per  cent. 
Appearance  of  fractare  fine,  silky. 
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TESTS  OF  IRON  AND  STEEL. 


No.  1234. 
^"  plate. 

Marks,  Q  lengthwise. 

Sectional  area,  r^499x'^311=:.466  square  inch. 
Specimen  badly  warped. 


Applied  loadt. 

In  gauged  length. 

BeoMrka. 

Total. 

Per  sqaare 
inoh. 

Elongation. 

Set. 

Pounds. 
466 

2.330 
4,660 
6,000 
0.320 
11.650 
13,080 
15,200 
15, 400 
15.600 
1^800 
16.000 
16.200 
16.400 
16,600 
16,800 
17,000 
17.200 
17.400 
17.600 
17.800 
18.000 
18,200 
18,400 
18,640 
10.106 
10, 672 
20,  038 
20.504 
20, 070 
21.436 
21.002 
22,868 
22,834 
23,300 
28,766 
24, 232 
24,608 
26,164 
25,630 
26,006 
26,450 
22.000 

Pounds. 
1,000 
5,000 
10.000 
15.000 
20.000 
25,000 
80,000 

Inehes, 

0. 

.0020 
.0040 
.0067 
.0076 
.0003 
.0111 
.0131 
.0133 
.0137 
.0153 
.0162 
.0183 
.0224 
.0300 
.041 
.063 
.000 
.110 
.121 
.160 
.177 
.220 
.285 
.810 
.830 
.866 
.884 
.40 
.44 
.48 
.68 
.68 
.68 
.70 
.78 
.83 
.05 

1.05 

1.20 

1.50 

LOO 

Inch. 

0. 

Initliaioiid. 
ElMtloUmlt. 

Tensile  atrength. 

Load  at  time  of  frsotnre. 

0. 

0. 

.0001 

88.480 

***  "40,060" 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
<8.000 
60,000 
61,000 
62,000   . 
63,000 
64,000 
65,000 
66,000 
56,760 

Elongation  after  fracture,  2''.  47 =24.7  per  cent. 
Elongation  of  inch  sections,  'M3,  'M5,  'M6,  'M8,  ''.21,  ''.22,  ".26,  ".e9*, 
".29,  ".18. 
Area  at  fracture,  l".06x".19=.201  square  inch. 
Contraction,  56.9  per  cent. 
Appearance  of  fracture  fine  silky,  slight  lamination. 


TESTS   OF   IRON   AND   STEEL. 
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^a 


'  plate, 
iarks,  O  lengthwise 


No.  1235. 


Sectional  area,  r'.498x".301=.451  square  inch. 


In  gaaged  length. 

• 

SemarkB. 

TotaL 

Persqoare 

1 

Elongation. 

Set. 

Pound*. 
451 
4,255 
4.510 
6,765 
0.020 
11.275 
13,530 
14.800 
15,000 
15,200 
15,400 
15.600 
15,800 
16.000 
16.236 
16,687 
17,138 
17,588 
18,040 
18,491 
18,012 
19,  .^98 
i9,844 
20,295 
20,746 
21. 197 
21.648 
22. 099 
22.550 
23.001 
23.452 
23.003 
24.354 
24,510 
20,100 

Poundt, 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
80,000 

*"*83,'266*' 

Jnehst. 

0. 

.0024 
.0046 
.0066 
.0085 
.0108 
.0]22 
.0132 
.0136 
.0149 
.0178 
.0230 
.0272 
.0J2O 
.0450 
.128 
.196 
.355 
.360 
.877 
.406 
.48 
.50 
.55 
.60 
.65 
.73 
.81 
.90 

1.03 

1.20 

L37 

1.67 

2.30 

Inch. 
0. 

Initial  load. 
Slaaticlimit. 

-.0001 

-.0002 

—.0002 

86,000 
37,000 
88,000 
89.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,00u 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
54,850 



!""!;:::."." 

Tenaile  strength. 

liOad  at  time  of  ftuotnnb 

Elongation  after  fracture,  3"  =  30  per  cent. 

Elongation  of  inch  sections,  ''.16,  ''.20,  ".22,  ".26,  ".33,  ".42,  ".68*,  ".30, 
".25.  ".19. 
Area  at  fracture,  1".04  x  ".17=.177  square  inch. 
Contraction,  60.8  per  cent. 
Appearance  of  fracture  fine,  silky. 
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TESTS   OF  lEON  AND   STEEL. 
No.  1236. 


V^^  plate. 

Marks,  P  lengthwise. 

Sectional  area,  ^^497x'^304  =:  .465  square  inch. 


AppIiAd  loads. 


ToUL 


Per  Milan 
Inch. 


In  gftogod  length. 


TClongrtlon.        Set 


Plnrndf. 
466 

S,275 
4.660 
«,82S 
9^100 
11,S76 
13,600 
U.000 
16^200 
15^400 
U.600 
15,800 
10,000 
10,200 
10.400 
10.600 
10,800 
10,800 
17.000 
10,800 
10,700 
10,800 
17,000 
17.200 
17.400 
17,000 
17.400 
17,600 
17.200 
17.400 
17,000 
17,800 
18.000 
18,200 
18,055 

10,  no 

19.505 
20,020 
20,475 
20,930 
21,385 
21.840 
22,295 
22,760 
23,205 
23,660 
24,115 
24.570 
25,025 
25,480 
25.035 
20.300 
20,845 
28,980 
22,400 


PomuUl 

JiMiUt. 

1.O0O 

Ol 

6,000 

.0025 

10,000 

.0048 

15,000 

.0007 

20,000 

.0086 

25,000 

.0104 

80,000 

.0123 

IndL 


Inltidtond. 


87.140 


.0133 
.0135 
.0137 
.0130 
.0141 
.0148 
.0144 
.0140 
.0147 
.0150 
.0151 
.0175 
.0212 


.0248 

.0118 

.0320 

.0365 

.0400 

.0590 

.0680 

.0760 

.0985 

.147 

.170 

40.000 

.211 

41,000 

.200 

42.000 

.290 

43,000 

.811 

44,000 

.830 

45.000 

.805 

46,000 

.392 

47,000 

.42 

48.000 

.45 

49.000 

.60 

50.000 

.54 

51.000 

.60 

52,000 

.66 

53.000 

.70 

54.000 

.80 

55.000 

.87 

56,000 

.99 

57.000 

1.12 

68,000 

L82 

50,000 

1.60 

50,300 

1.90 

TenMle  strength, 
lioad  at  time  of  niptare. 


Elongation  after  fracture,  2''.54  =  25.4per  cent. 

Elongation  of  inch  sections,   M9,  ''.29,  ".67»,  ",31,  ".21,  'M9,  'UB, 
".18  ".19  ".16. 
*  Area  at  fracture,  1".09  x  ".19  =  .207  square  inch. 
Oontraction,  54.5  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF  IRON  AND   STEEL. 

No.  1237. 
-tJ'  plate. 

Marks,  B  crosswise. 
Sectional  area,  l".497x".310  s  .464  square  inch. 
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AppUed  loads. 

In  ganged  length. 

Benuoka. 

Total. 

Feraqnare 
inoh. 

Elongation. 

Set 

Pottfidf. 
464 
2,820 
4,640 
6,960 
9,280 
11,600 
13,920 
16,000 
16,200 
16,400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18,400 
18,660 
19,024 
19,488 
19, 952 
20,416 
20,880 
21.344 
21,808 
22,272 
22,736 
23.200 
23,664 
24.128 
24.502 
25.066 
25,620 
25,084 
26,448 
26.912 
27,876 
27,840 
28.120 
24,800 

1.000 
6,000 
10.000 
15,000 
20,000 
25,000 
80,000 

0. 

.0018 
.0036 
.0058 
.0076 
.0093 
.0111 
.0134 
.0138 
.0148 
.0147 
.0152 
.0160 
.0179 
.0108 
.0231 
.0258 
.0308 
.0440 
.0735 
.0860 
.160 
.247 
.275 
.807 
.826 
.842 
.872 
.416 
.44 
.48 
.60 
.65 
.62 
.66 
.76 
.82 
.04 

1-04 

1.20 

1.80 

L75 

0. 

Initial  load. 
BlaattoUmti 

Load  at  time  of  rnptma. 

0. 

0. 

.0001 

86,210 

•  0025 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
52,000 
53.000 
64,000 
55.000 
56.000 
57.000 
58,000 
50,000 
60,000 
60,600 

Elongation  after  rapture,  2'M8  =  21.8  per  cent 
Elongation  of  inch  Bections,  'M6,  ".58*,  ".26,  'M9,  'M9,  ".19,  ".12, 
^M5,  ".17,  ".17. 

Area  at  fracture,  l".13x".21  =  .237  square  inoh. 

Oontraction,  48.9  per  cent. 

Appearance  of  fhfcture  fine,  silky,  slight  lamination. 
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TESTS   OF  IRON   AND   STEEL. 


No.  1238. 
T^"  plate. 

Marks,  8  crosswise.     . 
Sectional  area,  1".498  x".312=  .467  sqaare  inch. 


AppUed  loAds. 

In  ganged  length. 

Bemarlu. 

Total. 

Per  aqoare 
inch. 

Elongation. 

Set. 

Pounds. 
467 
2.335 
4,670 
7,006 
9,340 
11,675 
14,010 
16,000 
16,200 
16,400 
16.600 
16,800 
17,  000 
17,200 
17.400 
17.600 
17,800 
18,000 
17,600 
17.800 
18,000 
18. 213 
18.680 
19, 147 
19,614 
20.081 
20.548 
21,015 
21,482 
21,949 
22,416 
22,883 
23.350 
23,817 
24,284 
24.761 
25,218 
25,686 
26,152 
26.619 
27,086 
27,558 
28,020 
28,220 
24.900 

Poundt. 
1,000 
6,000 
10, 000 
15,000 
20,000 
25.000 
30,000 

Jnehet, 

0. 
.0019 
.0041 
.0062 
.0061 
.0101 
.0119 
.0135 
.0138 
.0142 
.0144 
.0151 
.0157 
.0161 

.o:67 

.0175 

.0187 

.0252 

.0285 

.0361 

.0430 

.0760 

:i40 

.205 

.269 

.297 

.818 

.840 

.866 

.895 

.426 

.45 

.49 

.56 

.60 

.68 

.72 

.80 

.87 

.96 

1.08 

1.27 

1.53 

2.08 

Inch. 
0. 

Initial  loftd. 
Elasticlimit. 

• 

Tensile  atrengtb. 

Load  at  time  of  ftActnre. 

0. 

0. 

0. 

"     '35,560* 

30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
•45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
60,430 

Elongation  after  fracture,  2"A1  =  24.1  per  cent. 
Elongation  of  inch  flections,  '^22,  ^58»,  ''.27,  ".16,  'M6,  ".12,  ".16, 
.21,  ".32,  ".22. 

Area  at  fracture,  1".12  x  ".21  =  .235  square  inch. 
Contraction,  49.7  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF   IRON  AND   STEEL. 

^O.  1239. 
■ft"  plate. 

Marks,  Q  oroaswiae. 
Sectional  area,  1".600  x".308s  .462  sqnare  inch. 
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Applied  loads. 

In  gaaged  length. 

Bemarlu. 

Total. 

Per  square 
inch. 

Blongation. 

Set. 

Povndi. 
462 
2,810 
4,620 
6,930 
9,240 
11,550 
18,860 
15,800 
16,000 
16.200 
16.400 
16.600 
16,800 
17,000 
17,400 
17.600 
17.800 
18,000 
18,200 
18,480 
18.942 
19,404 
19.866 
20.828 
20.790 
21,252 
21,714 
22,176 
22.638 
23,100 
23,562 
24,024 
24.486 
24,948 
25,410 
25,872 
20,334 
26,400 
23.100  ' 

Pouiidt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
34.200 

Inch^t. 

a 

.0019 

.0040 

.0058 

.0076 

.0005 

.0113 

.0130 

.0147 

.0168 

.0187 

.0208 

.0241 

.0274 

.0312 

.0357 

.0418 

.0540 

.225 

.265 

.290 

.306 

.333 

.856 

.380 

.425 

.46 

.50 

.53 

.50 

.65 

.70 

.77 

.87 

.95 

1.10 

1.30 

1.62 

1.83 

Inch, 
0. 

Initialload. 
SUstiolimtt. 

• 

Tensile  strength. 

Load  at  time  of  mptnre. 

0. 

0. 

0. 

40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
57,140 



Elongation  after  fractare,  2". 43  =  24.3  per  cent. 
Elongation  of  inch  sections,  'M7,  'M6,  'M7,  'M7,  'M9,  ''.27,  ".66», 
''.27,  ".22,  ".16. 
Area  at  fractare,  T'.IO  x".21  =  .231  sqnare  inch. 
Oontraction,  50  per  cent. 
Appearance  of  fractare  silky,  lamellar. 
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TESTS   OF   IRON   AND   STEEL. 
No.  1240. 


A"  plate. 

Marks,  O  crosswise. 

Sectional  area,  r'.499x  ".307=  .460  square  inch. 


InsaogedloigUi. 

Bemukft. 

ToUL 

Per  Moare 
inob. 

Slongfttion. 

Set. 

Paundt, 
460 
2.800 
4,600 
6.900 
0,200 
11,500 
13,800 
16,000 
16.200 
16.400 
16.600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18.200 
18.400 
18,860 
19,820 
19,780 
20.240 
20,700 
21,160 
21,620 
22,080 
22,540 
23,000 
23,460 
23,920 
24,8fe0 
24,840 
26.300 
25.760 
26.220 
26.680 
27,J40 
27,600 
28,060 
28,520 
28,980 
29,180 
16,700 

Poumlt. 
1,000 
6,000 
10,000 
15.000 
20,000 
25.000 
30,000 

Jiieft«f. 

0. 

.0022 
.0047 
.0067 
.0087 
.0107 
.0126 
.0152 
.0166 
.0158 
.0162 
.0168 
.0174 
.0182 
.0196 
.0213 
.0263 
.0291 
.0320 
.0425 
.065 
.170 
.255 
.268 
.269 
.308 
.326 
.355 
.873 
.404 
.43 
.47 
.50 
.55 
.60 
.65 
.70 
.80 
.87 
.98 

1.06 

1.30 

1.65 

LOO 

Inch, 
0. 

Inltuaioed. 
BiMtioUiiill. 

Tensile  strength. 
LoadattinieoffiM)tiii«. 

0. 

0. 

.0001 

86,090 

40.000 
41,000 
42,000 

45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
51,000 
52.000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
63,430 

Elongation  after  fractnre,  2'.27  =  22.7  per  cent. 
Elongation  of  inch  sections,  'M8,  'M4,  'M7,  ".19,  ".19,  ".60»,".21,  "J22, 
".21,  ".16. 
Area  at  fhu^tnre,  l".13x".21=.237  square  inch. 
Contraction,  48.5  per  cent 
Appearance  of  fractnre  silky. 


TESTS   OF   IKON   AND    STEEL. 

No,  1241. 
^'  plate. 

Marks,  P  crosswise. 
Sectional  area,  l".499x''.307=.460  square  inch. 
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Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Elongation. 

Set 

Pottfidt. 
460 
2.800 
4.800 
6,900 
9.200 
11,600 
13.800 
15,600 
15.800 

16^000 

16,200 
16,400 
10.600 
16.800 
17,000 
17,200 
17,460 
17.040 
18,400 
18,860 
19.320 
19,780 
20,240 
20.700 
21.160 
21.620 
22,080 
22.540 
23.000 
23.460 
23.920 
24.880 
24,840 
25,300 
25,760 
26,220 
28.850 
23^100 

'  Pvundt, 
1.000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 

0. 

.0017 
.0034 
.0051 
.0068 
.0087 
.0102 
.0121 
.6123 
.0126 
.0178 
.0300 
.0380 
.0900 
.0565 
.0652 
.0885 
.155 
.263 
.281 
.800 
.8i5 
.352    . 
.382 
.417 
.46 
.50 
.55 
.60 
.66 
.72 
.78 
.86 
.97 

1.13 

1.82 

1.65 

1.90 

Inch, 
0. 

Initial  load. 
Elasticlimit. 

IxMid  at  time  of  fhwtara. 

—.6661 

-.0001 

—.0001 

84.350 

« 

38.000 
89,000 
40.000 
41.000 
42.000 
43,000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
61,000 
52,000 
53.000 
54,000 
55,000 
58.000 
57,000 
57.280 

Elongation  after  fractare,  2''.21  =  22,1  per  cent. 
Elongation  of  inch  sections,  'M5,  'M3,  'M8,  'M6,  'MO,  ''.29,  ".58»,  ".20, 
".18,  ".16. 

Area  at  fracture,  1".12  x  ".21  =  .235  square  inch. 
Contraction,  48.9  per  cent. 
Appearance  of  fractare  silky,  slight  lamination. 
8.  Ex.  36 48 
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TESTS   OF  ISOK  AKD  QTEJEU 


%"  plate. 

Marks,  A  crosswise. 

Sectional  area,  V'A9S  x 


Ke.  1242, 


.368  =  .551  sqaaie  inch. 


Applied  loads. 

In  ganged  length. 

^ 

TotaL 

Peraqiuire 
inch. 

Elongation. 

Set. 

Pounds. 
651 
2,755 
5,510 
8,266 
11,020 
13,776 
15.200 
15^400 
15.600 
16,800 
16.000 
16,200 
16,400 
16,630 
16.600 
16.800 
17,000 
17,200 
17,400 
17,632 
18,183 
18,734 
19,285 
19,836 
20,867 
20,938 
21.480 
22,040 
22,501 
23,142 
23,603 
24,244 
24,705 
25,846 
26^897 
20,448 
'  20,990 
27,550 
23,101 
28,652 
29,208 
29.764 
80,806 
80,400 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 

Jnchu. 

0. 

.0024 
.0048 
.0072 
.0004 
.0117 
.0131 
.0134 
.0188 
.0146 
.0151 
.0157 
.0161 
.0166 
.0172 
.0182 
.0210 
.0278 
.0298 
.0350 
.0522 
.1120 
.184 
.230 
.260 
.263 
.291 
.315 
.352 
.373 
.417 
.43 
.48 
.63 
.59 
.66 
.74 
.83 
.94 

L02 

L20 

L42 

L76 

2.80 

Inch. 
0. 

BlaetSoUnftt                                       i 
TeuilestTCiigtlL 

0. 

0. 

28,310 

80,000 

.0038 

32,000 
83,000 
84,000 
85,000 
86,000 
87,000 
38.000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54.000 
65.000 
6M70 



'   Elongation  after  fractnre,  2'^50  a=  25.0  per  cent. 

Elongation  of  inch  sections,  ''.27,  ''.43*,  "J2^  "J»,  ".24,  ".26/'.19,  ".25^ 
".22  ".17. 

Area  at  fra^tore,  1".25  x  ".27  =  .337  sqnare  inch. 

Oontraotion,  38.8  per  cent. 

Appearance  of  firactnre  silky,  exceedingly  lamellar. 


TESTS   OP   IRON   AND   STEEL. 
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No.  1243. 
''  plate. 

~arks,  B  crosswise. 
Sectional  area,  l'^497  x  ^^390  =:  .584  sqaare  inch. 


Applied  ItMMls 


Total 


Per  8 


]^^  Elongation.        Set. 


In  ganged  length. 


Eemarka. 


2,920 
6.840 
fi^TQO 
11,680 
14,000 
14,800 
16^000 
15.200 
15.400 
15.000 
15^800 
10,000 
10,200 
16,400 
16;  000 
16^800 
17,000 
17,200 
17,400 
17,520 
17,800 
18.000 
18,104 
18.088 
10,272 
10,856 
20,440 
21,024 
21,008 
22.192 
22,770 
28.860 
28.044 
24,628 
25,112 
25,606 
26.280 
26.864 
27,448 
28.082 
28.616 
28.200 
28.784 
80^868 
80^962 
81,586 
82.120 
82,704 
83,288 
83,785 
28^900 


Pounds. 

1,000 
6,000 
10.000 
15.000 
20,000 
25.000 


29,110 
80,' 000* 


81,000 
82.000 
83,000 
84,000 
85,000 
86.000 
87,000 
38.000 
80.000 
40,000 
41,000 
42,000 
48.000 
44.000 
45,000 
46,000 
47,000 
48.000 
40^000 
50,000 
51,000 
52.000 
58,000 
54,000 
55.000 
66,000 
57,000 
67,860 


Ineh€$. 
0. 

.0010 
.0041 
.0061 
.0081 
.0106 
.0^00 
.0111 
.0113 
.0114 
.0117 
.0110 
.0122 
.0164 
.0126 
.0128 
.0131 
.0136 
.0146 
.0162 
.0187 
.0205 
.0224 
.0230 
.0280 
.0450 
.0700 
.168 
.202 
.214 
.230 
.250 
.280 
.800 
.822 
.857 
.877 
.410 
.46 
.48 
.53 
.68 
.64 
.78 
.78 
.85 
.92 

too 

1.26 
1.77 
2.04 


Inch. 
0. 


Initial  load. 


.0001 


BlaatleUmll.. 


.0072 


Tensile  strength. 

Load  at  time  of  ftaotore. 


Elongation  after  fractnre,  2"M  =  26.6  per  cent 
Elongation  of  inch  sections,  ''.20,  ".20,  ''.21,  ".20,  ".28,  ".68*,  ".30,  ^ 
''.20,  ".18. 

Area  at  fractnre,  1".10  x  ."25  s  .275  sqaare  inch. 

Oontraotion,  52.9  per  cent 

Appearance  of  fractnre  silky,  slight  lamination. 


.21, 
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TESTS   OP   IRON -AND    STEEL. 


''  plate. 

arks,  0  crosswise. 
Sectional  area,  ^'.497  x 


IJfo.  1244. 


^375  =s  ,561  square  inch. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Pat  square 
inch. 

Elongation. 

Set. 

Foundt. 
561 
2.805 
5,610 
8.415 
11,220 
14,025 
16,830 
18.400 
18,600 
18,800 
19,000 
19.200 
19,400 
19,635 

19,800 

20.000 
20,200 
20.400 
20,600 
20, 757 
21.318 
21.879 
22,440 
23,001 
23,562 
24,123 
24.681 
25,245 
25,800 
26,367 
26. 028 
27, 489 
28.050 
28,611 
29, 172 
29.733 
80.294 
80,855 
81,416 
81.977 
82.638 
28,100 

FoundM. 
1.000 
6,000 
10.000 
15,000 
20,000 
25.000 
80,000 

Inches, 
0. 

.0019 
.0036 
.0054 
.0074 
.0080 
.0110 
.0123 
.0131 
.0136 
.0142 
.0144 
.0146 
.0154 
C       .0194 
)       .0341 
.0500 
.100 
.160 
.187 
.217 
.229 
.245 
.263 
.289 
.806 
.3U 
.368 
.894 
.428 
.47 
.52 
.57 
.62 
.69 
.76 
.83 
.95 
1.07 
1.27 
1.55 
1.97 

Inch, 
0. 

Initial  load. 
Blaatio  llmIL 

Tensile  strength. 
Load  at  time  of  rnptore. 

0. 

0. 
0. 
0. 

84,050 
85,000 

.......t.... 

87,000 
38.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,  COO 
45,000 
46,000 
47.000 
48,000 
49, 000 
60,000 
61.000 
62.000 
53.000 
54,000 
65, 00* 
66.000 
67,000 
58,000 

t 

Elongation  after  fracture,  2"M  =  26.0  per  cent. 

Elongation  of  inch  sections,  ".20,  ".20,  ".27,  ".69*.  ".26,  ".24.  ".23.  "JJL 
".22,  ".18.  y        y        J        f  1        ,      :^    -«u|   .«, 

Area  at  fracture,  1".13  x  ".25  =  ".282  square  inch. 

Contraction,  49.7. 

Appearance  of  fracture  silky,  lamellar. 


TESTS   OP   IRON   AND    STEEL. 

No.  1245. 
'  plate. 

arks,  D  crosswise. 
Sectional  area,  1".498  x  ''.380  =  .569  square  inch. 
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AppUedloads. 

In  ganged  length. 

Totol. 

FeraniMre 
inch. 

Elongation. 

Set. 

Bemarka. 

Po%tnds. 

569 

2,845 

5,690 

8.535 

11,880 

14,225 

16,400 

16.600 

16,800 

17,070 

17,400 

17,600 

17,800 
18,000 
18.208 
18,400 
18,600 
18,777 
19.846 
19,916 
19,000 
19,200 
19,400 
10,600 
19,800 
20,000 
20,200 
20,484 
21,053 
21.622 
22,191 
22,760 
23.829 
23,898 
24,467 
25,036 
25,605 
26,174 
26^743 
27,312 
27,881 
28,450 

^^ 

80,157 
80,720 
81,296 
81,800 
27,500 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20,000 
25,000 

0. 

.0019 
.0043 
.0067 
.0087 
.0109 
.0138 
.0136 
.0142 
.0144 
.  .0151 
C       .0156 
)       .0168 
.0181 
.0207 
.0242 
.0271 
.0310 
.0358 
.0466 
.0776 
.1546 
.1612 
.1700 
.1790 
.1800 
.2150 
.2240 
.2278 
.241 
.256 
.288 
.304 
.331 
.370 
.895 
.427 
.46 
.50 
.65 
.60 
.68 
.74 
.82 

i:S 

1.19 
1.45 

1.83 

IneJu 
0. 

Initial  load. 

0. 

0. 
0. 

30,000 
80,560 

.0021 

Slaatio  limit 

82,000 

83,000 
84,000 
35.000 

86,000 
87,000 
38,000 
89,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
55.890 

Tensile  strength. 
Load  at  time  of  raptnre. 



EloDgation  after  fracture,  2''.19  =  21.9  per  cent. 
Elongation  of  inch  sections,  'M7,  M7,  'M7,''.17,  'M9,  ".63»,  '^21/M7, 
'M8,M3.  7        7        7,,, 

Area  at  fracture,  I'MO  x  ''.25  =  .275  square  inch. 
Contraction,  51.7  per  cent 
Appearance  of  fracture  silky,  lamellar. 
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TESTS  OF  IBON  AND   8TESL. 
Ko.  1246. 


%"  plate. 

Marks,  E  crosswise. 

Sectional  area,  V'A9S  x  '^3S3 : 


.574  square  inch. 


Applied  loAiU. 

In  gMiged  length. 

Bemarks. 

ToteL 

Per  ■qiuuK 
in<li. 

Set. 

Pounds. 

574 
2,870 
6,740 
8.610 
11,480 
14,350 
16,000 
16.200 
16.400 
16.600 
16,800 
17,000 
17,220 
17.400 
17,600 
17,800 
18,000 
18,200 
18,400 
18.600 
18,800 
19.000 
19,200 
19.400 
19,600 
19,800 
20,090 
20.664 
21.238 
21.812 
21,000 
21.600 
21,800 
22.000 
22.200 
22,386 
22.960 
23,534 
24, 108 
24,682 
25.256 
25.830 
26,404 
26.978 
27,552 
28,126 
28.700 
29.274 
29.848 
80.422 
80.996 
81.210 

81.240 

28,000 

Poundt. 
1.000 
5.000 
10.000 
15,000 
20,000 
25^000 

0. 

.0019 
.0041 
.0062 
.0082 
.0108 
.0126 
.0130 
.0182 
.0137 
.0141 
.0143 
.0H8 
.0151 
.0153 
.0158 
.0163 
.0170 
.0178 
.0187 
.0201 
.0216 
.0232 
.0255 
.0290 
.0342 
.0446 
.064 
.120 
.222 
.235 
.242 
.252 
.200 
.312 
.319 
.838 
.362 
.400 
.43 
.46 
.52 
.57 
.63 
.70 
.78 

.86     « 
.96 

1.08 

1.27 

1.56 

L82 
C     2.07 
{     2.80 

Inch. 

Initial  UMd. 
EbstieUmtt. 

• 

TensUe  strength. 
Load  ftt  tlmv  of  fraotnre. 

0. 

0. 
.0007 

30.000 

.0030 

81.360 

35,000 
86.000 
37.000 
38^000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53.000 
54.000 



54,430 

} 

:;:;::;:::  1 

EloDgatioQ  after  rapture,  2/^65=26.5  per  cent 

Elongation  of  inch  sections,  'M8,  'M8,  ".16,  'M9,  ''.24,  ".26,  ''.30,  ".fiS* 
".29,  ".-^2. 
Area  at  fracture,  1".14  x  ".26  =  .296  square  inch. 
Contraction,  48.4  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS   OF   IRON   AND   ST££Ii 
No.  1247. 
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f'  plate. 

Marks,  F  crosswise. 

Sectional  area,  1".499  x  ''.380  =  .570  square  inch. 


AppUed  loadb. 

In  gSQKod  length. 

Bemarks. 

t 

Total 

Perf)qn*re 
inotu 

Elongation. 

Sot. 

Potmdt. 
670 
9,850 
6.70O 
8,650 
11,400 
14,250 
16.000 
16,200 

16,400 

36.600 
16.800 
37,000 
17,200 
17.400 
17.670 
18. 240 
18.810 
10, 380 
10.950 
20,520 
21,090 
21,  m) 
22,2:^0 
22,800 
23,370 
23,040 
24, 510 
25.080 
25,650 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 

Inehea, 

a 

.0019 
.0038 
.0057 
.0075 
.0097 
.0121 
.0125 
C       .0133 
{       .0171 
.0187 
.0221 
.0245 
.0261 
.0273 
.0311 
.0391 
.0580 
.0900 
.231 
.244 
.203 
.285 
.314 
.343 
.370 
.403 
.42 
.47 
.62 
.57 
.65 
.72 
.79 
.03 
1.02 
1.17 
1.43 
1.78 
2.24 

Inch, 
0. 

Initial  load. 
Slaatio  limit. 

Tensile  atrength. 

Load  at  time  of  fracture. 

0. 

0. 
.0001 

28.420 

31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40, 000 
41.000 
42.0<0 
43. 060 
44.000 
45.000 

26.220    1        46.000 
26, 700    1        47. 000 

27,860 
27.930 
28, 500 
20,070 
29,640 
80,210 
80,780 
30.990 
27,500 

48,000 
49, 000 
60,000 
61,000 
52.000 
53.000 
54.000 
54,370 

Elongation  after  fracture,  2*'M  =  26.1  per  cent. 
Elongation  of  inch  sections,  ''.23,  ''.26,  ".24,  ".^5 ,•  ".43 ,•  ".22,  ".23. 
".21,  ".18,  ".17.  >         »         »         ,         ,  ,  ,         , 

Area  at  fracture,  l".ll  x  '^25  =  .277  square  inch. 

Contraction,  51.4  per  cent. 

Appearance  of  fracture  silky,  very  lamellar. 
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TESTS   OP   lEON   AND   STEEL. 
ISO.  1248. 


I''  plate. 

Marks,  G  crosswise. 

Sectional  area,  1^^496  x  '^366  =  .548  square  inch. 


Applied  loada. 


Total. 


PersqiiBX« 
inctu 


In  ganged  length. 


Elongation. 


Set 


Poundt. 

648 

2,740 

6.480 

8,220 

io.»eo 

13,700 
16^440 
17,200 
17,400 
17,600 
17.800 
18,000 
18.200 
18,400 
18,600 
18,800 
10,000 
10,180 
19,728 
19.000 
19,200 
19,400 
19,600 
19,800 
20,000 
20,270 
20. 824 
21,372 
21,920 
22,468 
23,016 
23,684 
24,112 
24,660 
25.208 
25.756 
26,304 
26,852 
27,400 
27.948 
28,496 
29,044 
29,692 
80,140 
80.870 
27,600 


PoundM, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81,390 


35,000 
86,000 


87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
66,420 


JfidUt. 

0. 

.0014 
.0082 
.0062 
.0060 
.0086 
.0102 
.0110 
.0127 
.0165 
.0195 
.0250 
.0306 
.0481 
.0556 
.0700 
.117 
.153 
.190 
.228 
.224 
.226 
.227 
.231 
.233 
.241 
.260 
.282 
.805 
.330 
.870 
.392 
.430 
.47 
.63 
.68 
.65 
.72 
.80 
.87 
.99 

1.09 

1.34 

1.81 

2.17 


Inch, 
0. 


.0001 


^0001 
^0003 
-^0002 


Initialload. 


Blaatiolimli. 


Tensile  strength. 

Load  at  time  of  ftaotorsb 


Elongation  after  fracture,  2.64  s=  26.4  per  cent. 
Elongation  of  inch  sections,  'M8,  ''.22,  ''.21,  ".23,  ''.26,  "^,  "J59*,  "J2i, 
".28,  ".21. 
Area  at  fracture,  1".16  x  ".26  =  .302  square  inch. 
Oontraction,  44.9  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  OF  IRON  AND  STEEL. 

No.  1249. 
I"  plate. 

Slarks,  H  crosswise. 
SectioDal  areSi  V'A98  x  ^^372  s  ''.657  sqaare  inch. 
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In  gMged  length. 

Bemarkt. 

TotaL 

Persqnufi 
indi. 

Set 

PoundM. 
657 
2,785 
6,570 
8,856 
11,140 
13,926 
16.000 
10,200 
16,400 
16,600 
10»710 
10,800 
17,000 
17.200 
17,400 
17,000 
17,800 
18,000 
18,20a 
18,400 
18.000 
18.988 
19.495 
18,800 
19,000 
19,200 
19,496 
20,052 
20,009 
21,106 
21,728 
22.280 
22,887 
23,394 
28,951 
24.508 
25,005 
25.022 
26.179 
26.736 
27,293 
27,850 
26.407 
28,904 
29,521 
80,078 
30,636 
81,192 
81,749 
27,400 

POttfUff. 

1,000 
6.000 
10,000 
16,000 
20,000 
.    26.000 

Indut, 

0. 

.0020 
.0041 
.0008 
.0086 
.0104 
.0122 
.0125 
.0127 
.0129 
.0131 
.0138 
.0138 
.0153 
.0200 
.0232 
.0260 
.0291 
.0375 
.0470 
.0521 
.0785 
.113 
.125 
.138 
.145 
.181 
.206 
.229 
.250 
.209 
.295 
.814 
.344 
.306 
.898 
.440 
.40 
.63 
.66 
.62 
.67 
.76 
.84 
.90 

1.08 

1.24 

1.64 

2.07 

Inch. 
0. 

InitUlloed. 
XlMtloUmtt 

Tensile  atrengtb. 

Load  at  time  of  ftactare. 

0. 
0. 

80,000 

•^•••:6oo7" 

80,620 

84,000 
85,000 

85.000 
86,000 
87,000 
38.000 
80^000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
40.000 
47.000 
48.000 
49.000 
50,000 
61.000 
62,000 
63,000 
54.000 
65,000 
56,000 
67,000 

Elongation  after fractare,  2'^52  =  25.2  percent. 
Elongation  of  incli  sections,  'M6,  'M8,  'M7,  ".214,  ".25,  ".21,  ".22,  ".25„ 
'^62*,  ".24. 

Area  at  firactnre,  l".ll  x  ''.25  =  .277  square  inch. 

Oontraction,  50.2  per  cent.    • 

Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF   IBON  AND   STEEL. 
No,  1250. 


§  plate. 

Marks,  I  crosswise. 

Sectional  area,  ^^498  x  ^^371  =:  .556  sqaare  inch. 


Applied  loads. 

In  ganged  length. 

Bftmarfca. 

TotftV 

Per  square 
inch. 

Elongation. 

Set. 

666 
2,780 
6,660 
6,840 
11.120 
18.900 
16,000 
16,200 
16,400 
16,680 
17.000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18.400 
18,600 
18,800 
19.000 
19.200 
19,460 
20,016 
20, 672 
21,128 

21,684 

21.000 
21.200 
21,400 
21,600 
21.800 
22.240 
22,796 
23,352 
23.008 
24,464 
25,020 
25,676 
28,132 
26,688 
27.244 
27,800 
28,356 
28.912 
29.468 
80,024 
80,680 
81. 136 
81,692 
82,248 
82,300 
28,600 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25^000 

0. 

.0021 
.0042 
.0066 
.0087 
.0106 
.0123 
.0127 
.0120 
.0131 
.0133 
.0136 
.0139 
.0142 
.0144 
.0148 
.0163 
.0160 
.0168 
.0100 
.0230 
.0260 
.0291 
.0372 

.o;:90 

.094 
C       .117 
}       .140 
.152 
.164 
.227 
.245 
.256 
.266 
.279 
.300 
.326 
.354 
.380 
.417 
.45 
.48 

.57 

.63 

.67 

.77 

.82 

.05 
L08  • 
1.25 
1.47 
L75 

IfUh. 

0. 

Initial  load. 
Ehwtiolimil 

0. 

0. 
0. 

, 

30,000 

.0006 

'     82,730 

85.000 
86,000 
37,000 
88,000 

89,000 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
65.000 
60.000 
67. 000 
68.000 
68,130 

Tensile  strength. 

Load  at  time  of  fhiotnre. 

Elongation  after  fracture,  2''.07  =  20.7  per  cent. 
Elongation  of  inch  sections,  ".13,  ''.74*,  ".23,  'M7,  'M3,  'M3,  ".15, »  13, 
".12,  ".14.  ,       y        J        J        }        9         I 

Area  at  fracture,  1".12  x  ".24  =  .269  square  inch. 

Oontraotion,  51.6  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OF   IRON   AND   STEEL. 
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plate. 


No.  1251. 


Marks,  J  crosswise. 

Sectional  area,  r'.498  x  ".375  =.662  square  inch. 


Applied  loads. 


TotaL 


Perwjuftie 


Elongation. 


In  ganged  length. 


Set. 


Bemarka. 


PoundM, 
662 
2,810 
6,020 
8,430 
11,240 
14,050 
18,000 
10,200 
16^400 
10,600 
16;  860 
17,000 
17,200 
17,400 
17,600 
17,800 

18,000 

18;  200 
18,400 
18,600 
18.800 
19,000 
19. 208 
19.670 
20,232 
20,794 

21^856 

21,856 
21,600 
21,800 
22,000 
22,200 
22, 400 
£2,600 
22.(>00 
23,042 
2.'i.200 
23, 400 
23,604 
24,166 
24,728 
25,290 
25,852 
26.414 
26. 076 
27,638 
28,100 
28,662 
29,224 
29,786 
80.848 
80,910 
81,472 
82,034 
32. 500 
83,070 
27.800 


Poundt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 


80,000 


81,670 


84,000 
35,000 
86,000 
87,000 

38,000 

38,000 


41,000 


42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
CO,  000 
61,000 
62,000 
63,000 
64,000 
55^000 
56,000 
57,000 
58,000 
68,840 


Inehet, 
0. 

.0021 
.0044 
.0069 
.0092 
.0112 
.0182 
.0133 
.0136 
.0138 
.0141 
.0142 
.0143 
.0145 
.0147 
.0151 
.0156 
.0150 
.0168 
.0189 
.0208 
.0232 
.0250 
.0295 
.0396 
.  0.->51 
.1680 

.2361 

.2368 

.2382 

.2395 

.  2412 

.2450 

.2546 

.2083 

.2700 

.2845 

.2890 

.2965 

.3040 

.329 

.354 

.300 

.427 

.44 

.49 

.54 

.58 

.63 

.08 

.77 

.83 

.95 

LOO 

L23 

1.49 

2.02 


Inch. 
0. 


Initial  load. 


0. 
.0002 


.0011 


Elaetio  limit 


.2178 
.2175 


Rested  nnder  Initial  load  one  honr. 
Beading  after  resting  one  hour. 


Tensile  strenfrtb. 

Load  at  time  of  fhbctare. 


Elongation  after  rapture,  2".70  =  27.0  per  cent. 
Elongation  of  inch  sections,  ''.25,  "M*,  ''.45,  ".29,  ".33,  ".20,  ".20,  ".19, 
^M7,  ".16. 

Area  at  fracture,  1".09  x  '^25  =  .272  square  inch. 
Gontraction,  51.6  per  cent. 
Appearance  of  fracture  silky. 
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TESTS   OP   IRON  AND   STEEL. 


No.  1262. 


f'  plate. 

Marks,  A  lengthwise. 

Sectional  area  1^'.49S  x  ^'.368  =  .551  sqaare  inch. 


Applied  loada. 

In  saaged  length. 

BemATka. 

Total. 

Peraqoare 

Elongation. 

Set. 

Poundf. 
651 
2,755 
6.510 
8,265 
11,020 
13.776 
16,580 
17.600 
17,800 
18.000 
18,200 
18,400 
18,600 
18,800 
19.000 
19,285 
U»,836 
18,000 
18,200 
18,400 
18,600 
19.000 
19,836 
20,887 
20,938 
21,489 
22,040 
22,591 
23,142 
23,693 
24.244 
24,795 
25,346 
25,897 
20,448 
26.909 
27.550 
28,101 
28,652 
29.203 
29,754 
29.900 
24,400 

Pavndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 

Jnchet. 

0. 

.0020 
.0039 
.0009 
.0077 
.0096 
.0116 
.0123 
.0124 
.0126 
.0120 
.0138 
.0255 
.0370 
.0432 
.0571 
.160 
.192 
.198 
.200 
.23 
.24 
.265 
.26 
.28 
.81 
.86 
.87 
.41 
.44 
.49 
.54 
.67 
.62 
.72 
.78 
.86 
.98 

1.10 

1.35 

1.76 

2.10 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

I«oad  at  time  of  fhwtoie. 

0. 

0. 
0. 
0. 

83,030 

85,000 
86,000 

86,000 
87.000 
88.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61.000 
62,000 
63,000 
54,000 
54,260 

Elongation  after  rapture,  2^'.59  =  25.9  per  cent. 
Elongation  of  inch  sections,  'M3,  'M4,  'M6,  'M9,  ''.24,  ".30,  ".70»,  "J27y 
''.26,  ".20. 
Area  at  fracture,  1".06  x  ".22  =  .233  square  inch. 
Contraction,  57.7  per  cent 
Appearance  of  fracture  silky,  lamellar. 


TESTS   OF   IBON  AND   STEEL. 
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No.  1253. 
f  plate. 

^arks,  B  lenfirthwise. 
Sectional  area,  1^^493  x  ^'.390  =  .582  square  inch. 


In  canjcod  length. 

Semarkfl. 

Total 

Per  sqaaro 
inch. 

Blon2Ation. 

Set 

Pound*. 
682 
2,910 
6,820 
8,730 
11,640 
14,550 
17,400 
19,000 
19,200 
19,400 
19,600 
19,800 
20,000 
20,200 
20,400 
20,600 
20,600 
21,000 
21,200 
21,634 
22,116 
22,698 
23,280 
23,86i 
24,444 
25,026 
26,608 
26,100 
26.772 
27.854 
27,936 
28,518 
29,100 
29,682 
80.264 
80,846 
81,428 
82,010 
82,502 
83,174 
83,756 
84,338 
84,760 
28^500 

Pound: 
1,000 
6,000 
10.000 
15.000 
20,000 
25.000 
80,000 

InehM. 

0. 

.0022 
.0048 
.0071 
.0003 
.0115 
.0141 
.0161 
.0163 
.0167 
.0171 
.0174 
.0182 
.0195 
.0282 
.0480 
.075 
.122 
.135 
.161 
.184 
.210 
.243 
.256 
.275 
.209 
.832 
.350 
.802 
.41 
.45 
.40 
.63 
.57 
.63 
.68 
.75 
.85 
.05 

LOS 

1.21 

1.42 

1.07 

Ineh. 
0. 

Initial  iMd. 
BlaaticUinlt 

• 

Tensile  strength. 
Load  at  time  of  fraetnie. 

.0002 

.0002 
.00C6 
.0008 

84,020 

. 

87,000 
88.000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
63,000 
54,000 
55^000 
56,000 
57.000 
58,000 
59.000 
59,730 

Elongation  after  fractnre,  2".61  =  26.1  per  cent. 
Elongation  of  inch  sections,  'M8,  ^21,  '^26,  "Al*,  ".54»,  ''.26,  ''.20, 
'M7,  ".17,  ".16. 

Area  at  fracture,  1".06  x  ".26  =  .276  square  incb. 
Contraction,  52.0  per  cent. 
Appearance  of  fracture  silky. 
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plate. 


TESTS  OF^IBON-AKD  STEEL. 
No.  1254. 


Marks,  O  lengthwiBe. 

Sectional  area,  V'A9S  x  ''.376  =  .563  square  inch. 


Applied  loads. 

In  gauged  length. 

^ 

ToUL 

Periqnare 
inch. 

Set. 

Poundt. 
563 

2,815 
6.630 
8.445 
11,360 
14,175 
16,880 
17,800 
18,000 
18,200 
18,400 
18,600 
18,800 
19.000 
10;  200 
19;  400 
19,600 
10;  700 
10;  800 
20,000 
20,200 
20;  400 
20,600 
20,831 
21,394 
21,957 
22.620 
28;  083 
28;  646 
24,209 
24,772 
28^835 
25^896 
26,461 
27,024 
27,687 
28;  150 
28^713 
29.276 
29,839 
80,402 
80,965 
81,628 
82,091 
82,680 
26;  900 

Pounda. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Jndkct. 

0. 

.0022 
.0044 
.0066 
.0086 
.0105 
.0122 
.0128 
.0129 
.0131 
.0132 
.0134 
.0135 
.0187 
.0138 
.0138 
.0141 
.0158 
.0285 
.0620 
.130 
.199 
.214 
.218 
.223 
.254 
.274 
.299 
.328 
.350 
.878 
.418 
.46 
.49 
.68 
.68 
.64 
.69 
.77. 
.87 
.96 

1.09 

1.21 

1.60 

8.04 

JfUh, 

0. 

InitinlliMd. 
XlMttoUalt 

LoadattinMofteetan. 

0. 

0. 
0. 
.0001 

84,810 

1       37,000 

89;  000 
40;  000 
41,000 
42,000 
48,000 
44,000 
45^000 
46;  000 
47.000 
48,000 
49;  000 
50;  000 
51,000 
6^000 
63,000 
64,000 
65^000 
66;  000 
67,000 
67,870 

Elongation  after  fracture,  2'M6  s  27.7  per  cent 
Elongation  of  inch  sections,  ''.20,  ".19,  ".24,  ".28,  ".66*,  ^'.37,  ^'.28,  ".23^ 
".20,  ".14. 
Area  at  fracture,  1".09  x  ".24  =  .262  sqnare  inch. 
Gontraction,  53.6  per  cent. 
Appearance  of  fractore  silky,  lamellar. 


TESTS  OF  IBOH  AND  STEEL. 

170.1255. 
"  plate. 

"arks,  D  lengthwise. 
Sectional  area,  V'.4&9  x  ^^.383  s  .574  sqaare  inch. 


7&7 


In  ganged  length. 

Bemwka. 

ToUL 

PersmiAre 

Set 

574* 
2,870 
6.740 
8,010 
11,480 
14,850 
10^000 

10^800 

17.000 
17,220 
17,400 
17,000 
17.794 
18.000 
ia200 
18,888 
18,400 

laooo 
laooo 

ia942 
19,610 
«,20.000 
20,064 
21,238 
21,812 
22,886 
22,800 
^584 
24^108 
2^082 
25,260 
26^830 
28,404 
20,978 
27,663 
2a  120 
2a  700 
29,274 
29,848 
80,422 

80^840 

2a  000 

Pbimdt. 

1,000 

aooo 

10.000 
15,000 
20,000 

2a  000 

2a  920 

JneAM. 

a 

.0028 
.0043 
.0004 
.0083 
.0102 
.0125 
C       .0129 
\       .0204 
.024 
.035 
.039 
.044 
*052 
.059 
.009 
.077 
.008 
.109 
.121 
.137 
.218 
.234 
.253 
.270 
.800 
.825 
.359 
.383 
.423 
.47 
.60 
.65 
.01 
.00 
.73 
.81 
.98 
L07 
1.19 
L40 
C     1.98 
\     2.80 

0. 

InltlAllMd. 
ElastioUmtt. 

TenaOe  ttzoigtli. 
Loed  At  time  of  frnetoxttb 

a 

.0000 
.0001 

80,000 

""'ii'ooo' 

**""82,"000"* 

....«.•••••# 

3a  000 
84,000 
35,000 
3a  000 
87,000 

saooo 

89,000 
40,000 
41,000 
4a  000 
43,000 
44.000 

4a  000 

4a  000 
47,000 

4a  000 

4a  000 
60,000 

6a  000 
6a  780 

Elonfiration  after  fractare,  2'^82  =  28.2  per  cent. 
Elongation  of  inch  sections,  ''.22,  ".26,  ''24,  ".22,  ".40,  ".62,  ".22,  ".21^ 
".25,  ".18. 
Area  at  fracture,  1".06  x  ".24  =  .254  sqoare  inch. 
Contraction,  65.7  per  cent. 
Appearance  of  fiuctnre  silky,  very  lamellar. 
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TESTS   OF  IRON  AND   STEEL. 


No.  1266. 
"  plate, 
arks,  E  lengthwise. 
Sectional,  area,  r'.49Sx".3d5  =  .577  square  inch. 


Applied  loads. 


Total. 


Per  sqnare 
incli. 


EloDgation.        Set. 


In  ganged  length. 


Bamarka. 


Pound*. 
677 
2,885 
5,770 
8,655 
11,640 
14,425 
17,810 
17.400 
17,600 
17,800 
18,000 
18,200 
18.400 
18,600 
18,800 
19.000 
19.200 
19,400 
10,600 
19,800 
20,000 
20, 105 
20,400 
20,600 
20,772 
21,000 
21,200 
21,349 
21,926 
22.503 
23.080 
22,200 
23.000 
23,200 
23,400 
23,657 
24,234 
24.811 
25,888 
25,965 
26,542 
27,110 
27,606 
28,272 
28.850 
29.427 
30,004 
30,581 
81,158 
81,735 
82,812 
32.880 
33,466 
83,600 
27,300 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 


33,970 


85,000 


86,000 


87,000 
38,000 
80,000 
40,000 


41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
54.000 
65,000 
66,000 
67,000 
68,000 
6l»,840 


Jnchew. 
0. 

.0028 
.0054 
.0076 
.0104 
.0123 
.0142 
.0143 
.0146 
.0149 
.0151 
.0154 
.0168 
.0163 
.0165 
.0169 
.0172 
.0178 
.0183 
.0102 
.0202 
.0211 
.0220 
.0230 
.0255 
.0302 
.0348 
.0468 
.0640 
.090 
.161 
.255 
.284 
.285 
.287 
.293 
.816 
.342 
.366 
.303 
.429 
.46 
.51 
.66 
.60 
.65 
.73 
.79 
.92 
LOO 
1.12 
1.81 
1.60 
2.12 


Inch, 
0. 


Initial  load. 


0. 
0. 
.0007 


Elaatlolimik 


TenaOe  strengtlL 
Load  at  time  of  mptani 


Elongation  after  fracture,  2".7L  =s  27.1  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.26,  "jzd,  ".66*,  ".36,  ".24^  'U9,  "JJl, 
'M7,  'M4. 
Area  at  fractare,  l''.0Sx''.24  =  .259  square  inch.  * 
Oou traction,  55.1  per  cent. 
Appearance  of  fractare  silky,  slight  lamination. 


TESTS  OF  IBON  AKD  STEEL. 

No.  1257. 
"  plate. 

"arks,  F  lengthwise. 
Sectional  area,  l''.499x".378  =  .667  square  inch. 
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Applied  londa. 

In  ganged  length. 

Bemarka. 

ToUL 

1 

Per  Maare 
incli. 

Elongation. 

Set. 

PowndM, 
567 
1     2,835 

Poundt. 
1,000 
5,000 
10,000 
1^000 
20,000 
25,000 
30.000 

0. 

.0023 
.0047 
.0064 
.0082 
.0101 
.0121 
.0126 
.0127 
.0128 
.0129 
.0181 
.0132 
.0134 
.0186 
.0187 
.0140 
.0468 
.0510 
.0560 
.067 
.097 
.103 
.107 
.119 
.170 
.195 
.205 
.210 
.216 
.224 
.268 
.279 
.315 
.336 
.364 
.396 
.442 
.49 
.58 
.59 
.04 
.70 
.78 
.87 
.99 

1.15 

1.38 

1.71 

1.99 

JncA. 
0. 

InitUlload. 

6,670 
1      8,505 

0. 

i    11,340 
14,175 

•    17,010 
18,000 

—.0001 
0. 
0. 

18,200 

1    18,400 

1    1^600 

18,800 

Slaatlollinli. 

TeDBiie  atrengtb. 
Load  at  time  of  ruptare. 

19,000 

19,200 

19,400 

1    19,600 

19,800 

18^600 

34,920 

* 

18L8U0 

19,000 

1    19,200 

19, 400 

1    19, 600 

19;800 

20,000 

19,400 



19^600 

19,800 

1    SOlOOO 

'    ^200 

20,412 

86,000 
87.000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
58.000 
54,000 
54,200 

.........  .. 

20,976 

21,546 

22,113 

22,680 
23.247 
23,814 
24,881 
24,948 
25,515 
26,082 
26,649 
27,216 
27,783 
28,350 
28,917 
29.484 
80. 051 
30,618 
80,780 
25,100 

,,. 

Elongation  after  fracture,  2''.71=  27.1  per  cent. 
Elongation  of  inch  sections,  ^'.14,  'M7,  ''.21,  ''.26,  ".26,  ".19,  ".20,  ".78* , 
".24,  ".20. 
Area  at  fracture.  l".04x  ".23  =  .239  square  inch. 
Contraction,  57.8  per  cent. 
Appearance  of  fracture  silky,  lamellar. 

S.Ez.36 49  i 
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TESTS   OF   IRON   AND   STEEL. 
No.  1268. 


f "  plate. 

Marks,  G  lengthwise. 

Sectional  area,  ^^498x'^365  ^  ^^547  square  inch. 


Applied  loads. 

In  ganged  length. 

Total. 

PersqnATO 
inoh. 

Elongation. 

Set 

KwMirka. 

PouHdt. 

647 

2,735 

6.470 

8,205 

Poundt. 

1,000 

6,000 

10,000 

15.  COO 

JnekMS, 
0. 

.0022 
.0043 
.0064 
.0082 
.0102 
.0122 
.0127 
.0128 
.0130 
.0132 
.0238 
.0570 
.0764 
.084 
C       .125 
{       .102 
.251 
.266 
.286 
.312 
.JU2 

Inch. 
0. 

Initialload. 
ElaatioUmit. 

-^0002 

10,040    ,        20,000 
13, 675            2ft.  000 

-.0002 

16,410 
17,400 
17,600 
17,  SCO 
18,000 
18, 100 
18,200 
18.400 
18,508 

10, 145 

30,000 

—.0001 

32, 010 

34,000 

35,000 

36,000 
87.000 
38,000 
30,000 
40,000 

10.092 

• 

20,230 

20,786 
21,333 
21,880 
22,4-27 
22,974 
23,521 
24,068 
24,615 
25,162 
25,700 

TensUe  ttrength. 

Load  at  time  offraoiore. 

41,000    ,          .367 
42,000    1          .411 
43,000              .43 
44,000    ;          .49 
45, 000    1          -  S4 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
53,840 

.50 
.64 
.72 
.78 
.88 
L02 
1.15 
1.40 
1.60 

26,256 

26,803 

27.350 
27.807 
28,414 
28,901 
2t,450 
24,200 

1 

*"■■  '  ■ 

Elongation  after  fracture,  2".31  =  23.1  per  cent. 

Elonjfation  of  inch  sections,  ^'.12,  'M2,  'M3,  'M3,  'M7,  'M9,  ''.22,  ".37, 

Area  at  fracture,  r'.06x".22  =  .233  square  inch. 
Contraction,  57.4  per  cent. 
Aupearance  of  fracture  silky,  lamellar. 


TESTS   OF   IRON   AND   STEEL. 
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No.  1259. 
"  plate. 

'arks,  H  lengthwise. 
Sectional  area,  r'.498x'^367=  .650  square  inch. 


r- 

Applied  l<»d«. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pound: 
650 
2,750 
6,500 
8^250 
11.000 
18,750 
10^500 
16,800 
17,000 
17,200 
17,400 
17.600 
17,800 
18,000 
18;  150 
18,700 
19,250 
19,800 
20.850 
20,900 
21,450 
22.000 
22.650 
23,100 
23,650 
24,200 
24.750 
25,800 
26,830 
26,400 
26,950 
27,600 
28,050 
28.600 
29,150 
29,700 
80,250 
80,800 
81,170 
25,900 

Powndi. 

1,000 

5,000 

10,000 

15.000 

20,000 

25,000 

.      80,000 

80;650 

0. 

.0021 
.0043 
.0067 
.0086 
.0104 
.0124 
.0129 
.0137 
.0165 
.0177 

.oeoo 

.0238 

.0292 

.0361 

.056 

.114 

.225 

.241 

.249 

.271 

.296 

.827 

.852 

.875 

.414 

.49 

.61 

.63 

.59 

.68 

.70 

.80 

.88 

1.00 

LIO 

1.30 

1.50 

2.21 

Jneh. 
0. 

Initialload. 
SlaaUc  limit. 

0. 

0. 

0. 

82.000 

83,000 
84,000 
8^000 
86^000 
87.000 

^.^ 

40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
61,000 
62,000 
53,000 
54.000 
65,000 
56.000 
66,670 



1 

1 

1 

Tensile  strength. 

Load  at  time  of  mptnre.                                         | 

1 

Elongation  after  fracture,  2'^85  =  28.5  per  cent. 
Elongation  of  inch  sections,  'M6,  'M4,  ".38,  ".64»,  ''.30,  ''.34,  ".24,  ".24, 
//^24  ".17. 

Area  at  fracture,  1".06  x  ".22  =  .233  square  inch. 

Contraction,  57.6  per  cent. 

Appearance  of  fracture  fine  silky,  slight  lamination. 
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TESTS  OP  IRON  AND  STEEL. 


No.  1260. 
i"  plate. 

Marks,  I  lengthwise. 
Sectional  area.  l".495x  ".372  =  .557  saaare  inch. 


In  ganged  Iraffth. 

Bemarka. 

TotiO. 

Per  square 
inch. 

Elongation. 

Set 

1  Poundt. 

657 

2,785 

5,670 

8.855 

Pound*. 
1.000 
6,000 
10  000 
15,000 
20,000 
25,000 
30.000 

Inehti. 

0. 

.0024 
.0044 
.0067 
.0087 
-.0106 
.0127 
.0147 
.0140 
.0150 
.0156 
.0164 
.0175 
.0181 
.0183 
.0101 
.0197 
.0205 
.0252 
.0363 
.0522 
.0790 
.105 
.153 
.211 
.236 
.255 
.267 
.296 
.318 
.337 
.370 
.400 
.43 
.47 
.52 
.55 
.60 
.67 
.72 
.80 
.88 

1.03 

1.16 

1.35 

Initial  load. 

• 
Elaatio  limit 

0. 

11, 140 
1    13,025 

0. 

16,710 
t     18,000 

.0006 

18,200 

18,400 

18,600 

33,390 

18,800 

19,  OUO 

19,200 
19,400 
19,495 
19,600 
10,800 
20,000 
20,200 
20.400 
20,609 
20,800 
21,000 
21. 166 
21, 723 
22,280 
22,837 
23,804 
23.951 
24,508 
25,065 
25,622 
26, 179 
26.736 
27,293 

28, 407 
28,964 
29.521 
30, 078 
80,635 
81, 192 
31,749 
82,306 
32.863 
33,f<80 
27,600 



35,000 

.0060 

37,000 

38,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
53,000 
54.000 
55.000 
56.000 
57.000 
58,000 
59,000 
59,030 

...... ...... 

1.72 

1.03 

Tensile  atrengtb. 
Load  at  time  of  mptare. 

Elongation  after  rupture,  2".47=24.7  per  cent. 
Elongation  of  inch  sections,  ".18,  'M9,  ".24,  ".59»,  ".38,  ".33,  ".19, 
".18,  ".14,  ".15. 
Areaatftacture,  1".10  x  ".26  =  .276  square  inch. 
Oontraction,  50.4  per  cent. 
Appearance  of  fracture  silky,  stratified. 


TESTS  OF   IRON   AND   STEEL. 

No.  1261. 

!"  plate, 
larks,  J  lengthwise. 
Sectional  area,  r'.496x''.373  =s  .557  square  inch. 
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Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Porsnoare 
incli. 

Elongation. 

Set. 

Pound: 
657 
2.785 
5.570 
8,355 
11.140 
13.025  ' 
16.710 
18,400 
18.  COO 
18,800 
19, 000 
18.600 
18,800 
19,000 
19,200 
19,495 
20.052 
20,609 
21,166 
21,723 
22,280 
22,837 
23,894 
23,951 
24,508 
25,065 
25,622 
26,179 
26,736 
27.293 
27,850 
28,407 
28,964 
29,521 
80,078 
30,635 
81,192 
81,740 
81,820 
26,300 

Pound; 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 

Jnehu. 

0. 

.0017 
.0037 
.0056 
.0073 
.0000 
.0109 
.0117 
.0122 
.0127 
.0240 
.0290 
.0360 
.0430 
.048 
.062 
.080 
.186 
.249 
.264 
.287 
.303 
.337 
.858 
.894 
.429 
.45 
.50 
.54 
.61 
.64 
.72 
.82 
.90 

1.03 

1.15 

1.40 

1.78 

2108 

JfUh. 
0. 

Initial  load. 
Blastio  limit. 

Load  at  time  of  fraetore. 

0. 

'""6* 

0. 

'"33,'750** 

85.000 
36.000 
37.000 
38.000 
39.000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 
54.000 
55.000 
56.000 
57,1)00 
57,130 

Elongation  after  fracture,  2"M  =  26.0  per  cent. 
Elongation  of  inch  sections,  ".17,  'M9,  ".20,  'M8,  ".20,  ".20,  ".25, 
".51»,  ".50»,  ".20. 
Area  at  fracture,  1".06  x  ".23  =  .244  square  inch. 
Contraction,  56.2  per  cent 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS  OF  IBON' AND  STEEL. 


No.  1262. 
h"  plate. 

Marks,  K  lengthwise. 
Sectional  area,  l''.496x".423  =  .033  square  inch. 


AppUed  loads. 

In  gMiged  length. 

ToUL 

Persqnare 
inoh. 

Elongation. 

S«t. 

Ramarka. 

Potttkff. 

633 
3,165 
6.330 
8i405 
12,660 
15,825 
18,000 
21.000 
21,200 
21.400 
21,522 
21,800 
22,000 
22,155 
22,788 
23,421 
24,051 
24,6b7 
25,820 
25,053 
26.686 
27.210 
27,852 
28.485 
20,118 
28.751 
30,384 
81,017 
31.050 
82.283 
^2,816 
33.510 
34.182 
34.815 
85,448 
86.081 
86.714 
87.347 
81,800 

PoHnd$, 
1.000 
6.000 
10.000 
15,000 
20.000 
25.000 
30,000 

Inchu. 

0. 

.0015 
.0020 
.0044 
.0062 
.0077 
.0003 
.0106 
.0108 
.0212 
.0202 
.0382 
.0523 
.071 
.102 
.203 
.220 
.232 
.248 
.276 
.294 
.317 
.850 
.373 
.404 
.48 
.49 
.52 
.56 
.63 
.68 
.76 
.83 
.94 

1.06 

1.22 

1.61 

2.03 

IncK 
0. 

Initial  load. 
Slaatiollmtt. 

0. 

.'oooi* 

.0001 
.0001 

33,480 

84.000 

35,000 
30,000 
37,000 
38.000 
38,000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47.000 
48,000 
48,000 
60,000 
61.0C0 
62,000 
53,t)00 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 

Tensile  strength.                     ' 
Load  at  time  of  roptore. 

Elongation  after  fractnre,  2".46  =  24.6  i^r  cent. 
Elongation  of  inch  sections,  ''.20,  ''.60*,  ''.34,  ".23,  ".15,  ".17, ".17,  ".21. 
".21,  ".18.  1        '        >        »        >        t        , 

Area  at  fracture,  l".10x'^20  =  .319  square  inch. 

Contraction,  49.0  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 


TESTS  -  OP  IBON  AND  STEEL. 
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No.  1283. 
/'  plate, 
'arks,  L  lengthwise. 
Sectional  area,  ^^496x'^438  =  .655  square  inch. 


AppUed  loads 

In  gaagad  length. 

Total. 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 

Elongation. 

Set 

Bemarka. 

Ponndt. 
666 

3,275 
8,560 
0,825 
18,100 
18,875 
10,860 
10,800 
20,000 
20,200 
20,400 
20,600 
20.800 
21,000 
21,200 
21,400 
21,615 
22,270 
22,025 
23,580 
24.235 
24.800 
25,545 
26,200 
26.855 
27.510 
28,165 
28,820 
20.475 
80.130 
30,785 
31,440 
32,005 
82,760 
33,405 
34,060 

It;  870 
36.025 
36.680 
37,885 
37,000 
38,645 
88.000 
84.800 

Inches. 

0. 
.0025 
.0051 
.0075 
.0007 
.0118 
.0152 
.0158 
.0162 
.0165 
.0171 
.0177 
.0180 
.0232 
.0283 
.0331 
.030 
.057 
.004 
.174 
.182 
.100 
.216 
.245 
.255 
.270 
.301 
.825 
.360 
.384 
.420 
.44 
.50 
.52 
.58 
.65 
.71 
.78 
.85 
.08 

1.08 

1.27 

1.53 

1.00 

Inch, 
0. 

• 
Initial  load. 

0. 

0. 
0. 
.0021 

. 

» 

31,450 

83,000 
84,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40.000 
41.000 
42,000 
.     43,000 
•     44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
50,000 
60.300 

Tenaile  atrength. 

Iioad  at  time  of  fracture. 

Elongation  after  fracture,  2'^25  =  22.5  per  cent 
Elongation  of  inch  sections,  ''.20,  ".59»,  ".30,  ".21,  ".19,  ".16,  ".15,  ".17, 
".15,  ".14. 
Aresr  at  fracture,  l".12x".30  =  .336  square  inch. 
Contraction,  48.7  per  cent. 
Appearance  of  fracture  silky,  stratified. 
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TESTS   OF   IRON   AND   STEEL. 


Ko.  1264, 
/'  plate. 

arks,  M  lengthwise. 
Sectional  area,  l'^4d6  x  '^425  =  .636  square  inch. 


i. 


In  guged  len/rtb. 

1 

ToUL 

Persqiutfe 
inch. 

Elongfttion. 

Set 

Bmarka. 

Pounds. 
636 
3,180 
6.360 
0,540 
12. 720 
15,000 
10.080 
21,000 
?1, 200 
21,400 
21,600 
21,800 
2J,000 
22,260 
22,896 
23.532 
24.168 
24.804 
25, 410 
26.076 
26.712 
27,348 

Pounds,^ 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 

Inehet. 

0. 

.0021 
.0043 
.0062 
.0083 
.004 
.0144 
.0185 
.0195 
.0201 
.0207 
.0227 
.0.'95 
.0403 
.0465 
.0780 
.188 
.200 
.220 
.235 
.255 
.276 
.204 
.316 
.844 
.360 
.404 
.44 
.48 
.51 
.56 
.60 
.65 
.72 
.78 
.P6 
.00 

1.10 

1.26 

1.50 

1.06 

Jneh. 
0. 

Inltha  load. 
SlMtfoUmlt 

• 

0. 

0. 

.0004 
.0081 

33.060 

*"35.'6oo" 
36.000 
37.000 
'38,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
50.000 
51,000 
62.000 
63«000 
54,000 
55.000 
56.000 
57,000 
58,000 
69,000 
60,000 
61.000 
61.6G0 

27,084 

28.  (^ 

20.256 

29.892 

1    30. 5J8 

81.104 
31.H00 
32.436 
33.072 
33.7U8 
34.344 
34.080 
35. 616 
36.252 
36,888 
37, 524 
38,160 
38.796 
30.210 
82,700 



TenaUestrenffth. 

Load  at  time  of  fracture. 

Elongation  after  fracture,  2"Ai  =  24.1  per  cent. 
Elongation  of  inch  sections,  'MO,  'M7,  ''.21,  ".26, 
'M8,  ".20,  ".18. 
Area  at  fracture,  1".09  x  ".27  =  .294  square  inch. 
Contraction,  53.8  per  cent. 
Appearance  of  fracture  fine,  silky. 


'.64*,  ".22,  ".19, 


T£STS  OF  IHOM  AND  STEEL. 
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No.  1265. 
;"  plftte. 
arks,  N  lengthwise. 
Sectional  area,  1".497  x  ".411  as  .615  square  ihch. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Tot»L 

Peraqnare 
Inch. 

Elongation. 

Set 

Poundi. 
615 
8.075 
6.150 
9.225 
12.300 
15^875 
18,450 
20,000 
20,200 
20.400 
20.600 
20.800 
21.000 
21.100 
21,200 
21.400 
21,525 
21,800 
22,000 
22.140 
22,765 
23,870 
23,985 
24,600 
25,215 
25,830 
26.445 
27.060 
27,675 
28^290 
28,005 
29,620 
80.135 
80.760 
81,365 
81,080 
82,695 
83.210 
33.825 
84,440 
85.055 
85^070 
86,285 
86,900 
87,515 
87.000 
81, 100 

Poimdf. 
1,000 
6,000 
10,000 
15k  009 
20,000 
25.000 
30,000 

Ifushet, 

a 

.0023 

.0048 

.0073 

.0009 

.0117 

.0136 

.0148 

.0149 

.0151 

.0153 

.0156 

.0158 

.0163 

.0172 

.0225 

.0350 

.0370 

.044 

.045 

.093 

.175 

.204 

.213 

.234 

.245 

.270 

.292 

.816 

.838 

Inch. 

0. 

Initial  load. 
KlaaticUroit 

0. 

0. 
0. 
.0001 

■ 

84,150 

35,000 

86.000 
87.000 
88,000 
89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,009 
49.000 
50.000 
51,000 
53.000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
61,000 
61, 140 

1             , 

.857 



.895 
.420 
.44 

.49 

.58 

.57 

.64 

.70 

.78 

.84 

.98 

1.12 

1.28 

1.52 

Load  at  time  of  fraotore. 

1 

1 

Elongation  after  fractare,  2'^02  =  20.2  per  cent. 
Elongation  of  inch  Bections,  ".61,  ".24,  ".17,  ".17,  ".17,  ".15,  ".14, 
'M3,  ".12,  ".12.  »>>»>>         I  1 

Area  at  fracture,  1".10  x  '^27  » .297  square  inch. 

Oontractiou,  51.7  i)er  cent. 

Appearance  of  fracture  silky,  stratified,  slight  lamination. 
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TESTS   OF  IBON  AND   STEEL. 


No.  1266. 
'  plate, 
marks  O  lengthwise. . 
Sectional  area,  V'.506  x  ^'.419  =  .629  sqaare  inoh. 


AppUodloftdB. 

In  gftnged  lengtli. 

.      Bemarks. 

ToUL 

Perw]iiM« 
inch. 

Elongation. 

Set 

Pounds, 
629 
8.145 
6.290 
9.485 
12,580 
15,725 
18.870 
10,600 
19,800 
20,000 
19,200 
19,400 
19,600 
19.800 
20,000 
20,128 
20.400 
20,600 
20,757 
21,386 
22.015 
22,644 
23,273 
23,902 
24,531 
25,160 
25,789 
26.418 
27.017 
27.676 
28,305 
28,934 
29.563 
80. 192 
30.821 
31,450 
32.070 
32.708 
33.208 
26,000 

Poundt. 
1.000 
5,000 
10.000 
15,000 
20.000 
25.000 
80,000 

Inchot, 
0. 

.0016 
.0036 
.0055 
.0073 
.0092 
.0110 
.0121 
.0128 
.0188 
.0227 
.0262 
.0274 
.0293 
.0381 
.0375 
.0418 
.0438 
.0454 
.070 
.160 
.       .280 
.304 
.325 
.847 
.894 
.422 
.47 
.50 
.57 
.61 
.67 
.75 
.84 
.94 
1.05 
1.26 
1.52 
2.04 

Inch, 

0. 

Initial  load. 
Slasticlimit 

Tensile  strength. 
Load  at  time  of  ftaotaie. 

0. 

0. 

.0003 
.0008 

31,480 

82,000 

83.000 
84,000 
85.000 
86.000 
87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
52,910 

Elongation  after  fractnre,  2^'.90  =  29.0  per  cent. 
Elongation  of  inch  sections,  ".22,  ''.36,  ".76»,  ".33,  ".26,  ".24,  »J20, 
•'.20,  ".18,  ".15. 
Area  at  fracture,  1".02  x  "•25  =»  .255  sqaare  inoh. 
Contraction,  59.6  per  cent. 
Appearance  of  firactnre  fine,  silky. 


TESTS   OF'IBON.AND   STEEL. 

No.  1267. 
/'  plate, 
larks  P  lengthwise. 
Sectional  area,  1".496  x  ".433  s  .648  sqnare  inch. 
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Applied  iMdA. 

In  fitaged  leogth. 

Benuvks. 

Total 

Persoaara 

Elongation. 

Set 

Ptmnd: 
648 
8,240 
6.480 
9.720 
12,960 
16,200 
19,440 
21,000 
21,200 
21,400 

21,600 

21,600 
21,800 
22,032 
22,680 
23,828 
28,976 
24,624 
25,272 
25.920 
26.568 
27.216 
27,864 
28.512 
29.160 
29.808 
80,456 
81,104 
81.752 
82.400 
88.048 
83,696 
84,844 
84,992 
35,640 
86.288 
87.584 
87,640 
81,200 

PMmdf. 
1,000 
5.000 
10.000 
15.000 
20,000 
26,000 
30,000 

0. 

.0018 
.0036 
.0055 
.0072 
.0091 
.0108 
.0118 
.0120 
.0123 
5       .0151 
X       .0373 
.0385 
.0500 
.081 
.110 
.189 
.209 
.225 
.239 
.266 
.287 
.315 
.337 
.368 
.398 
.43 
.46 
.51 
.66 
.61 
.67 
.75 
.82 
.92 
1.04 
1.17 
1.87 
2.14 

InOL 
0. 

Initial  loiUL 
Blaatieliiat. 

Tensile  strength. 

Load  at  time  of  fhustore. 

.0001 

.0001 
.0002 
.0003 

88.020 

34,000 
85.000 
86.000 
87.000 
88.000 
89.000 
40,000 
41.000 
42,000 
43.000 
44.000 
45.000 
46,000 
47,000 
48.000 
49.000 
60.000 
51.000 
52.000 
63,000 
54.000 
65.000 
56,000 
58.000 
68,090 

Elongation  after  fracture,  2''. 75  =  27.5  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.23,  ''.30,  ".69», 
'^,  ".18,  ".16. 
Area  at  fracture,  1".05  x  ".28  =  .294  square  inch. 
Contraction,  54.6  per  cent. 
Appearance  of  fractare  fine,  silky. 


'.30,  ".26,  ".28, 
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TESTS   OF   IRON   AND   STEEL. 


No.  1268. 
'^"  plate. 

Marks,  Q  lengthwise. 
Sectional  area,  r^498x'^423  =.G34  square  inch. 


AppUed  loads. 

In  gaagad  length. 

SemarlcB. 

Total. 

Per  aqnare 

iDOh. 

Elongation. 

Set. 

PiMCIUb. 

634 
8.170 
6,840 
9,610 
12,680 
15,850 
10,020 
19.200 
19,400 
19.600 
19,800 
20,000 
20,288 
20,400 
20,922 
21,556 
22,100 
22,824 
23.458 
24.092 
24.726 
25.360 
25,994 
26,6Je 
27.262 
27,896 
28.630 
29,164 
29,798 
80.432 
81,066 
81,700 
32,334 
82,068 
33,602 
84.236 
84.870 
85, 504 
86.110 
80,200 

P9und9. 
1,000 
6.000 
10.000 
15.000 
20,000 
26,000 
80,000 
30,280 

Xfushes. 

0. 

.0024 
.0048 
.0071 
.0093 
.0117 
.0144 
.0147 
.0155 
.  0171 
.0187 
.0198 
.0222 
.0243 
.0378 
.0760 
.149 
.218 
.237 
.255 
.275 
.804 
.323 
.349 
.383 
.415 
.44 
.49 
.52 
.58 
.64 
.69 
.74 
.84 
.96 

1.06 

1.21 

1.63    . 

2.18 

Inch. 
0. 

Initial  load. 
Elastic  Vtntf.. 

Tensile  strength. 

Load  at  time  of  fracture. 

0. 

.0002 
.0008 
.0016 

""si'ooo* 

""83,000* 
34.000 
35,000 
36,000 
37,000' 
3^,000 
39.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46,000 
47.000 
48.000 
49.000 

60,oeo 

61.000 
62.000 
63,000 
64.000 
65,000 
66,000 
66,960 

Elongation  after  fractare,  3.''07  =  30.7  per  cent. 
Elongation  of  inch  sections,  ".20,  '^35,  ''.65»,  ".28,  ".39,  ".28,  ".22, 
".21  ".27  ".22. 
Area  at  fracture,  l".05x".2G  =  .273  square  inch. 
Contraction,  56.9  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS  OP  mON  AND  STEEL. 

No.  1269. 
-iV  plate. 
Sectional  area,  l".496x".420  =  .628  sqaare  inch. 
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Applied  loads. 


In  ganged  length. 


TotaL 


628 
3.140 
C.280 
9,420 
12.660 
1^700 
19,840 
20,000 
20,200 
20.400 
20,600 

21,080 
22.008 
23,236 
23.864 
24.402 
25,126 
26.748 
26.376 
27,004 
27,632 
28,260 
28.888 
20.  C16 
80,144 
80,772 
81,400 
82,028 
32,656 
38.284 
33,012 
84,540 
35,168 
85,680 


Per  square 
inch. 


Slongatioo 


Poundt. 
1,000 
5,000 
10,000 
15^000 
20,000 
25.000 
30,000 
31,850 


33,000 
34.000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.0AO 
47  000 
48.000 
49, 000 
50,000 
51,000 
52,000 
63,000 
64,000 
e-^OOtf 
56,000 
56,820 


Tneheg. 

0. 

.0019 
.0088 
.0063 
.0078 
.0098 
.0118 
.0127 
.0137 
.0314 
.0402 
.0455 
.1110 
.1678 
.1800 
.1957 
.2130 
.26 
.20 
.31 
.33 
.39 
.41 
.43 
.46 
.50 
.54 
.59 
.68 
.70 
.78 
.88 

1.00 

1.18 

1.49 

2.04 


Set 


Jneh. 

0. 

0. 

0. 

0. 

0. 

.JOOl 
.0002 


Bemarks. 


Initial  load. 


Blastio  limit 


Tensile  strength. 


EloQgatioa  after  fracture,  2/''SS  =  23.8  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.23,  ''.28,  ".61»,  ".21,  ".19,  ".20, 
.17,  ".14,  ".16. 

Area  at  fracture,  l."09x."29  =  .316  square  inch. 
Contraction,  49.7  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS  OF  IRON. AND  STEEL. 


No-  1270. 
■h"  plate. 

Marks,  K  crosswise. 
Sectional  area,  l'^498x'^4^4  =  .635  square  inch. 


AppUed  loads. 

In  ganged  length. 

Total. 

PerMuare 
inch. 

Elongation. 

Set. 

Benuffka. 

Pouiuto. 

635 

3,175 

6,350 

0,525 

12.700 

15,875 

10,050 

10,200 

10,400 

10,600 

10,800 

20.000 

20,820 

20,055 

21,500 

22,225 

22,860 
23,405 
24,180 
24,765 
25^400 
26.035 
26,670 
27.805 
27.040 
28, 675 
20. 210 
20,845 
30,481 
31, 115 
31,760 
82,385 
33,020 
83,655 
84.200 
84,025 
35.660 
80.105 
36.450 
83.000 

Pound$. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30.000 

Jneheg. 
0. 

.0018 
.0037 
.0056 
.0074 
.0005 
.0128 
.0101 
.0100 
.0207 
.0217 
.0288 
.0263 
.0855 
.0540 
C      .110 
\       .100 
.200 
.212 
.233 
.247 
.276 
.302 
.321 
.354 
.386 
.410 
.44 
.40 
.54 
.60 
.64 
.73 
.80 
.80 
LOO 
1.13 
1.80 
L65  . 
2.05 

0. 

Initial  load. 

0. 

0. 

.0016 

Blaatie  limit 

82,000 
83,000 
84,000 

85,000 

86,000 
87,000 
88.000 
.  30,000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
40. 000 
47,000 
48.000 
40.000 
50.000 
51,000 
52.000 
53,000 
54.000 
55,000 
56.000 
57,000 
57.400 

Tei^aile  strength. 

Load  at  time  of  fracture. 

. 



Elongation  after  rapture,  2'^40  =  24.0  per  cent. 
Elongation  of  inch  sections,  ''.45*,  ".34*,  ''.21,  ''.20,  ".21,  ".24,  ".21, 
".20,  ".20,  ".14. 
Area  at  fracture,  l".16x".31  =  .360  square  inch. 
Oontraction,  43.3  per  cent. 
Appearance  of  fracture  silky,  coarse  lamination. 


TESTS   OF   IBON   AND   STEEL. 
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No.  1271. 
]V'  plate. 

Marks,  L  crosswise. 
Sectional  area,  1".497  x".438  =  .65G  square  inch. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 

"^•inT'" 

Elongation.        Set 

Pounda. 
656 
3,280 
6,560 
0,840 
13, 120 
16,400 
10,680 
23,000 
23,200 
23.400 
23,600 
23,800 
24.000 
24,200 
24,400 
24,600 
24.800 
24,028 
25,584 
26,240 
26.806 
27.552 
28,208 
28,864 
20,520 
80, 176 
80.832 
81,488 
82,144 
82,800 
33,456 
84,112 
34,768 
35,424 
36,080 
36,736 
37.302 
38,048 
88,704 
80,800 
32,600 

PoundM, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

InehM. 
0. 

.0016 
.0038 
.0058 
.0076 
.0004 
.0114 
.0144 

Inch, 
0. 

""o." 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 
Load  at  time  of  fraotnre. 

0. 

0. 

.0146 
.0148 

.0150 

.0154 

.0168 

.0228 

.0285 

.0355 

.0401 

.0550 

.087 

.216 

.201 

.305 

.331 

.852 

.375 

.401 

.43 

.50 

.54 

.58 

.62 

.67 

.72 

.81 

.00 

1. 00 

1.18 

1.30 

l.CT 

2.05 

36,280 

88,000 
30,000 
40,000 
4l,0U0 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
50,000 
50,010 

1 

Elongation  after  fractare,  2'^64  =  26.4  per  cent. 
Elongation  of  inch  sections,  ".18,  ''.23,  ''.34,  ".63»,  ".23,  ".22,  ".22, 
''.22  ".22  ".15. 
*  Area  at  fracture,  l".08x".28  =  .302  square  incb. 
Contraction,  54.0  per  cent. 
Appearance  of  fracture  silky. 
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TESTS  OF  IBON  AND  STEEL. 
No.  1272. 


/'  plate, 
arks,  M  crosswise. 
Sectional  area,  1".497  x".421  =  .630  square  inch. 


Applied  load*. 

In  ganged  length. 

Total. 

PerMoare 

Elongation. 

1 
Set 

fieinarkai 

PcundM, 
880 
8,150 
8,800 
9,450 
12,000 
15,750 
18,900 
19,000 
19.200 
19.400 
19.800 
19,800 
20,000 
20.180 
,    20.400 
20,700 
21,420 
22,050 

22,880 
?8,810 
23,940 
24, 570 
25,200 
25,830 
28,480 
27  090 

Fowndt 
1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
80,000 

0. 

.0014 
.0038 
.0058 
.0078 
.0095 
.0143 
.0144 

IwOt, 
0. 

Initial  load. 

0. 

0. 

.0082 

Elaatio  limit 

e 

Tensile  atrength. 

Load  at  time  of  fhictnre. 

.0145 

80.790 

.0147 
.0169 
.0182 
.0203 
.0214 
.0235 
.0285 
.0385 
C       .084 
]       .108 
.188 
.189 
.208 
.224 
.243 
.280 

9«7 

82,000 

33,000 
84.000 

35,000 

38.600 
37,000 
:)8,000 
39.000 
40,000 
41,000 
42  000 

^9*  nno    !         '  sni 

2717-JO    1        44;  000    '          .331 
28,350    1        43.000    l          .358 
28.980            40.000    ,          .387 
20  610             47.000     '          ^21 

30,240    ,        48,000 
30,870            49,000 
31.500    '        50,000 
31',  130    ,        51,000 
32.760    1        52.000 
B.3,390            53.000 
34,020            54,000 
34,850            55.000 
85  280             58. 000 

.44 
.50 
.54 
.60 
.65 
.72 
.79 
.88 
.96 
1.05 
1.23 
1.82 
2.01 

85.910 
88.540 
37.170 
37,520 
82,300 

57.000 
58,000 
59.000 
59,580 

Elongation  after  fractare,  2'^44  =  24.4  per  cent. 
Elongation  of  inch  sectiongi,  ''.23, ''.63,  ".23,  ".23,  ".20,  ".17,  ".17,  ".20, 
'.22,  ".17. 
Area  at  fracture,  l".llx".29  =  .322  square  inch. 
Contraction,  48.9  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OF  IBON   AND   STEEL. 

No.  1273. 
'  plate, 
arks,  N  crosswise. 
Sectional  area,  ^^497x^^410=:  .614  sqaare  inch. 
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Applied  loAds. 


TotaL 


Pound$ 
614 
8,070 
6,140 
0.210 
12,280 
15. 350 
18,420 
19,200 
10,400 
10,600 
10,800 
20.000 
20.200 
20,400 
20.600 
20,800  . 
21,000  ^ 
21,200 
21,400 
22.104 
22,718 
23,332 
23,046 
24,560 
25, 174 
25,788 
26,402 
27,016 
27,630 
28.244 
28,858 
29.472 
30.080 
80,700 
81,314 
81,928 
82,542 
83,156 
33,770 
84,884 
84,908 
85.612 
86,226 
86.840 
87,454 
88,068 
88,100 
83,800 


Per  square 


ereqni 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 


33,220 


35.000 
36,000 
87,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
56,000 
57.000 
58,000 
50.000 
60,000 
61,000 
62,000 
62.050 


In  gansed  length. 


Elongation. 


Intlut. 

0. 

.0014 
.0033 
.0054 
.0072 
.0089' 
.0128 
.0131 
.0189 
.0145 
.0140 
.0154 
.0156 
.0157 
.0170 
.0183 
.0219 
.0256 
.0296 
.0428 
.090 
.  .187 
.198 
.201 
.218 
.288 
.263 
.*/72 
.293 
.318 
.337 
.369 
.403 
.43 
.47 
.51 
.65 
.61 
.65 
.71 
.79 
.87 
.98 

1.11    • 

1.29 

1.58 

1.78      • 


Set. 


Inch, 
0. 


0. 
.... 


.0013 


Bemarkft. 


Initial  load. 


Slaatio  limit. 


Tensile  strength. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2".08  =  20.8  per  cent. 
Elongation  of  inch  sections  /M9,  "M*,  ''.21,  ''.22,  'M6,  ".16,  ".14,  ".15, 
'M4,  ".13. 
Area  at  fracture,  l".14x".29  =  .331  square  incb. 
Oontraction,  46.1  per  cent. 
Appearance  of  fracture  silky. 
S.  Ex.  36 50 
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TESTS  OF  ISON  AKD  STEEL. 


No.  1274. 
A"  plate. 

Marks,  O  crosswise. 
Sectional  area,  1".497  x  ".415  =  .C21  sqaare  inch. 


Applied  loads.       '      In  ganged  length.      \ 

1                                       1 

I 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Rai9BAs. 

Pounds, 

621 

3  105 

Poundt. 
1,000 
5,000 
10,000 
16.000 
20.000 
25.000 
30.000 

Jnehet. 
0. 

.0019 
.0041 
.0064 
.0084 
.0103 
.0127 
.0135 
.0137 
.0141 
.0147 
.0151 
.0164 

Jneh. 
0. 

Initial  load. 

• 

SUattcUndt 

• 

Tensile  strength. 
Load  at  time  of  fhwioie. 

6,210 

0.315 

12,420 

1    15,525 

1     18,630 

10,400 

'     10,600 

.0001 

.0004 
.0007 
.0012 

10. 800 
20, 000 
20,200 
20.400 

32,530 

20,600 

.0189 
.0248 
.0283 
.0305 

1    20.800 

;    21,000 
1    21,114 
I    21,735 

34.000 

35.000 
36.000 
37,000 
38.000 
39.000 
40,000 

A1   000 

.0430 

.0605 

.174 

.211 

.220 

.230 

.254 

.277 

.205 

.819 

.343 

.377 

.407 

.44 

.47 

.fO 

.56 

.61 

.65 

.71 

.80 

.88 

.08 

1.14 

1.82 

1.56 

2.04 

22, 856 

22,077 

23.508 
24,210 
24.840 
25, 401 

26, 082    t        42!  060 

1    26,703 

43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
65,000 
56,000 
57,000 
58,000 
50, 000 
60.000 
60,480 

27,324 

1    27,045 

'    28,566 

29,187 

20,808 
30,429 
31,050 
81.671 
82.292 
82,913 
83.634 
34,155 
34.776 
85.397 
86,018 
86.639 
37,260 
37.560 
34,000 

1 

Elongation  after  fracture,  2^^.75  =  27.5  per  cent. 
Elongation  of  inch  sections,  ".22,  ".28,  ".53*,  ".41,  ".36,  ".21,  'M7, 
.19,  "21,  "".IS. 

Area  at  fracture,  J ".15  x  ".30  =  .345  sqaare  inch. 
Contraction,  44.4  per  cent. 
Appearance  of  fractare  silky,  stratified. 


TESTS  OF   IRON   AND   STEEL. 

No.  1276. 
'  plate. 

arks,  P  crosswise. 
Sectional  area,  l."49.7  x  ".435  =  .651  sqaare  inch. 
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Applied  loads. 

In  ganged  length. 

Bemarks. 

TMal. 

Per  eqiiAre 
inch. 

Elongation. 

Set 

PdtMWf«. 

051 
3.2J5 
0,510 
9^765 
13,020 
10,275 
10,530 
20,000 
20.200 
20,400 
20,000 
20,  MO 
21,000 
21,200 
21,400 
21,000 
21,800 

Poundi. 
1,000 
^000 
10.000 
15.000 
20,000 
25,000 
80.000 

TneKea. 
0. 

.0018 
.0037 
.0055 
.0075 
.0095 
.0124 
.0131 
.0185 
.0142 
.0149 
.0158 
.0188 
.0190 
.0215 
.0278 
.0311 
.0382 
.0005 
.101 
.133 
.211 
.229 
.245 
.205 
.291 
.312 
.888 

:SJ 

.484 

.47 

.50 

.55 

.01 

.07 

.72 

.80 

.94 
1.02 
1.14 
1.84 
1.73 

IndL 

a 

SlasticUmll. 

81,040 

22,000 

22!  184 
22,785 
23»430 
24,087 
24,788 
25,880 
20,040 
Z8.091 
27,842 
27,903 
28,044 
29.295 
29,940 
80.5V7 
81,248 
81,899 
82,550 
38,201 
88,852 
84,503 
85,154 
85.805 
80,450 
87,107 
87,570 
88,200 

34,000 
35.000 
80,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
40.000 
47.000 
48.000 
49.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55,000 
50.000 
57,000 
57,710 





Tenaile  atrengtb. 
Load  at  time  of  rnptare. 

Elongation  after  fractare,  2''.25  =  22.5  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".26,  ".3i,  ".58»,  ".22,  ".17,  ".13, 
".12,  ".11,  ".12. 
Area  at  fracture,  1".10  x  ".30  =  .330  square  iucb. 
Contraction,  49.3  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OP   IRON  ■  AND  -  STEEL. 


No.  1276. 
■^'  plate. 

Marks,  Q  crosswise. 
Sectional  area,  l".497x".417  =  .624  square  Inch. 


AppUdd  loads. 

In  ganged  length. 

Bemarks. 

Total 

Persqnare 
inch. 

Elongation.        Set. 

PwLnds. 

624 

3,120 

0,240 

0,860 

12,480 

15,600 

18, 720 

20,200 

20,400 

20,500 

20,000 

20,200 
20,400 
20.600 
20,800 
21,000 
21,216 
21,840 
22.4G4 
23,088 
23,712 
24,336 
24.960 
25,584 
26,208 
26,832 
27,456 
28,080 
28,704 
29.328 
29,952 
30. 576 
31,200 
31,824 
82,448 
83,072 
83,697 
83.960 
27,000 

PwindM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 

Inches. 

0. 

.0019 
.0035 
.0057 
.0074 
.0091 
.0110 
.0M7 
.0119 
.0130 

C.0107 

{.0281 
.0315 
.0348 
.0431 
.0565 
.100 
.141 
.234 
.247 
.267 
.200 
.320 
.341 
.385 
.418 
.45 
.50 
.55 
.60 
.67 
.76 
.81 
.01 

1.02 

1.15 

1.36 

1.67 

2.15 

Inch. 
0. 

Initial  load. 
ElastioUmit. 

0. 

0. 
0. 
0. 

32,690 

••r- 

34,000 
85,000 
86,000 
37.000 
38,000 
39,000 
40.000 
41.000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
58,000 
64,000 
54,420 

TenaOe  strength. 
Load  at  time  of  fraotnre. 

Elongation  after  fracture,  2'^99  =  29.9  pei*cent. 
Elongation  of  inch  sections,  'M8,  'M9,  ".23,  ".22,  ".25 
".31,  ".20. 
Area  at  fraotnre,  1".04  x  ''.25  =  .260  square  inch. 
Contraction,  68.3  per  cent. 
Appearance  of  fracture  silky. 
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TESTS   QF   IRON   AND   STEEL. 

No.  1277. 
"  plate. 

arks,  B  crosswise. 
Sectional  area,  'a.498  x  '^482  =  .722  square  inch. 
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^ppUed  loads. 

In  gmugad  length. 

Bemarks. 

ToUl. 

Per  sqnttre 
inch. 

Elongation.        Set. 

Pounds. 
722 
8,610 
7,220 
10,830 
14,440 
18,050 
21,660 
28,400 
23,600 
23,800 
24,000 
24,200 
24,400 
24,548 
25,270 
25,992 
26.714 
27,436 
28,158 
28,880 
29,602 
80.824 
81,046 
81,768 
82,400 
83,212 
83,934 
84,656 
85,878 
86,100 
86,822 
37,544 
88,266 
88,988 
89,710 
40,432 
41,154 
41,876 
42,508 
48,820 
4.1,670 
37,500 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
30,000 

IneKes. 

0. 

.0018 
.0038 
.0059 
.0078 
.0096 
.0116 
.0134 
.0134 
.0137 
.0154 
.  02'/2 
.0290 
.0315 
.050 
.149 
.189 
.196 
.218 
.234 
.251 
.273 
.292 
.825 
.342 
.369 
.392 
.425 
.48 
.51 
.55 
.60 
.65 
.73 
.80 
.88 
.98 

1.10 

1.80 

1.64 

2.01 

Inch. 
0. 

Initial  load. 
Blaatio  limit. 

0. 

0. 
0. 
0. 

32,960 

34,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 

^Z 

43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
41,000 
50.000 
•51,000 
5;),  000 
53,000 
64,000 
06,000 
56.000 
57,000 
58.000 
59.000 
60,000 
60,480 

Tensile  strength. 

Load  at  time  of  fracture. 



Elongation  after  fracture,  2'^46  =  24.6  per  cent. 
Elongation  of  inch  sections,  'MO,  ''.22,  ".22,  ".24,  ".48»,  ".36,  ".18,  ".20, 
".20,  ".17. 
Area  at  fracture,  l".llx".34=  .377  square  inch. 
Contraction,  47.8  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF   IRON  AND   STEEL. 
No.  1278. 


"  plate. 

arks,  S  crosswise. 
Sectional  area,  ^^498  x  ''.466=  .698  sqaare  inch. 


In  ganged  length. 

TotaL 

PerMuare 
inch. 

Elongation.        Set 

Bemwks. 

Found*. 
008 
3,490 
6.980 
10,470 
13,960 
17,450 
18,200 
18,600 
19,000 
19,400 
19,800 
20,200 
20,600 
20,940 
21,400 
21,800 
22. 336 
23,034 
23,732 
21.430 
25.128 
25.826 
26,524 
27,222 
27,920 
28,618 
29.316 
30.014 
80. 712 
31,410 
32,108 
32,806 
33,504 
34.202 
84.900 
35.598 
36,296 
36,994 
87,692 
38,390 
39.088 
39,786 
40,080 
37,200 

FowndM. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 

0. 

.0018 
.0039 
.0062 
.0082 
.0115 
.0121 

Inek.  . 
0. 

TnitialloAd. 

0. 

.0002 
.0016 

.0126 
.0132 
.0137 
.0145 
.0158 
.0202 
.0244 
.0292 



Elaatio  limit. 

28,370 

'""'so.ooo 

.0127 

.0325 

.0568 

.0905 

.156 

.188 

.204 

.220 

.248 

.261 

.286 

.311 

.334 

.366 

.394 

.418 

.48 

.52 

.56 

.61 

.66 

.73 

.80 

.91 

1.03 

1.20 

1.48 

1.71 

2.12 

82.000 
33.000 
34.000 
35,000 
86,000 
87,000 
38.000 
39,000 
40.000 
41,000 
42.000 
43.000 
44,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 
51,000 
52.000 
58.000 
54.000 
65,000 
56.000 
57,000 
57,420 

. 

TenaUeatrength. 
Load  at  time  offraotare. 

Elongation  after  fracture,  2''.65  =  2G.5  per  cent. 
Elongation  of  inch  sections,  ''.30,  ".53*,  ".28,  ".23,  ".23,  ".23,  ".23,  "^1, 
".24,  ".19. 
Area  at  fracture,  1".19  x  ".34  =  .405  square  inch. 
Contraction,  42.0  per  cent. 
Appearance  of  fracture  silky,  very  lamellar. 


TESTS   OF  IBOK  AND  STEEL. 
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No.  1279. 
f"  plate. 

'arks,  T  ciosswiBe. 
Sectional  area,  ^^496  x  '^482  =  .721  square  inch. 


In  ganged  length. 

Bemarks. 

lotsL 

Per  square 
Indi. 

Elongation. 

Set 

Potmdt. 

721 
3,605 
7,210 
10, 815 
14,420 
18,025 
20,400 
80,800 
21,000 
21,200 
21.400 
21,630 
21,800 
22,000 
22,851 
28,072 

23,793 

24.514 
25»235 

Tooo 

6.000 
10,000 
1^000 
20,000 
25,000 

*"2«,"850* 

Xnch. 
0. 

.0018 
.0031 
.0048 
.0062 
.0085 
.OlM 
.0109 
.0118 
.0129* 
.0185 
.0171 
.0209 
.0225 
.0258 
.0448 
C      .0648 
\       .1050 
.1628 
.1638 
.1667 
.1685 
.1698 
.1701 
.1709 
.1711 
.1714 
.1716 
.1719 
.1720 
.1780 
.1812 
.1831 
.1842 
.1852 
.1856 
.1862 
.1864 
.1866 
.1668 
.1870 
.1938 
.2180 
.2800 
.2480 
.2600 
.2620 
.2638 
.2t)42 
.2649 
.2650 
.2657 
.2658 
.2659 
.2660 
.2673 
.2718 
.2775 
.2808 

.2838 
.2850 
.2868 
.  2872 
.2877 
.2880 
.2886 
.2893 
.2895 

IndL 
0. 

InitlaLload. 
Elastio  limit 

After  4  minute. 
After  1  minute. 
After  \\  minutes. 
After  2  minutes. 
After  24  minutes. 
After  8  minutes. 
After  34  minutes. 
After  4  minutes. 
After  A\  minutes. 
Aiter  5  minutes. 

After  4  minute. 
After  1  minute. 
After  14  minutes. 
After  2  minutes. 
After  2)  minutes. 
After  8  minutes. 
Aiter  84  minutes. 
After  4  minutes. 
After  \\  minutes. 
Aiter  5  minutes. 

Immediate  elongation. 
After  4  minute. 
After  1  minatew 
After  14  minutes. 
After  2  minutes. 
After  24  minutes. 
After  8  minutes. 
After  84  minutes. 
After  4  minutes. 
After  4)  minutes. 
After  5  minutes. 
Immediate  elongation. 
After  4  minate. 
After  1  minnta 
After  14  minutes. 
After  2  minutes. 
After  7\  minutes. 

0. 

0. 
.0004 

*  36,000" 

31,000 
32,000 

33,000 

34,000 
35,000 

85,966 

86,000 

26,677 
87.898 
28;  119 
28^840 

37.000 
38,000 
89,000 
40,000 



89^661 

41,U00 

' 

After  3  minutes. 

" "  • 

AfierHiminutos. 
A  Iter  4  minntcR. 
After  4i  niiuu  tea. 
After  6  miuuteH. 
After  6  minutes. 
After  7  minutes. 
Aiter  8  minutes. 

_    - 

. ..  -        .     , 
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TESTS   OF  IRON  AND   STEEL. 


'      AppUed  loads. 

In  ganged  length. 

RciiiMka. 

ToUl. 

Persqiiaxe 
inch. 

Elongation. 

Set. 

Poundi. 

Pounds. 

.2899 

.2900 

.2912 

.3265 

.351 

.377 

.424 

.46 

.."iO 

.56 

.61 

.66 

.73 

.80 

.89 

1.00 

1.12 

1.84 

1.69 

1.92 

Ineh, 

After  9  mlnntee. 
After  10  minuter 

80,282 
81,008 
81,724 
82.445 
83,166 
33,887 
34,608 
35,329 
86,050 
-36,771 
37,492 
38.218 
88.934 
89.655 
40,376 
41,097 
41,818 
41,960 
84.100 

42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57.000 
58,000 
58,200 

1 

1 

1 

Tensile  strength. 
Load  At  timeof  firacture. 

Elongation  after  fractaie,  2''.49  =24.9  per  cent. 
Elongation  of  inch  sections,  'M9,  'M5,  ".16,  ".17,  ".19,  ".21,  ".20, ' 
".64*,  ".33. 
Area  at  fracture,  1".06  x  '^32  =  .339  square  inch. 
Contraction,  53.0  per  cent. 
Appearance  of  fracture  silky. 


^25, 


TESTS   OF   IRON   AND   STKEL. 
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No.  1280. 
i"  plate. 

Marks,  XT  crosswise. 
Sectional  area,  1''.498  x  ".4M  =  .725  square  inch. 


Applied  loads. 

In  i^aaged  leneth. 

Bemarka. 

Total. 

Per  square 
inch. 

Pounds. 
1.000 
5.000 
10.000 
15.000 
20.000 
25,000 

ElongaUon. 

Inches. 
.0 

.0010 

.0037 

.0058 

.0078 

.0102 

.0116 

.0119 

.0122 

.0120 

.0131 

.0133 

.0187 

.0148 

.0166 

.0207 

.0290 

.0392 

.003 

.193 

.235 

.252 

.268 

.290 

.318 

.339 

.874 

.397 

.427 

.46 

.52 

.56 

.61 

.67 

.72 

.80 

.90 

1.01 

1.19 

1.86 

1.61 

2.03 

Set. 

Pounds. 
725 
3,625 
7,250 
10,875 
14,600 
18,125 
20,000 
20.400 
20,800 
21. 2.0 
21(600 
21,750 
22,000 
22,400 
22.800 
28,200 
23,925 
24.650 
25.375 
26,100 
26,825 
27,550 

Jnc/i. 

Inltialload. 
Blaatio  limit, 

• 

0. 

6. 

0. 

30,000 

.0014 

80.000 

82.000 
83,000 
84,000 
35,000 
86,000 
37,000 

28.276    '        39;6o6 
29, 000           40.  noo 

29,725 
80,450 
81. 176 
31,900 
Si,  626 
33,350 
84.075 
34,800 
35.525 
36.250 
36.975 
87,700 
88,425 
89.150 
,    89.875 
40.600 
41.325 
41.620 
38»000 

41,000 
42.000 
43,000 
44.600 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
51.000 
52,000 
63,000 
54,000 
55.000 
66.000 
67,000 
57, 410 

Tensile  strength.                                                    > 
I<oad  at  time  of  fraetim. 

1 

Elongation,  after  fracture,  2''.71  =  27.1  per  cent 
Elongation  of  inch  sections,  'M3,  'M8,  'MO,  ''.22,  ".32,  ".67»,  ".29, ' 
".27  ".20. 
Area  at  fracture,  1".13  x  ".35  =  .396  square  inch. 
Contraction,  .45.4  per  cent. 
Appearance  of  fracture  silky,  sli<'ht  lamination. 


.34, 
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V'  plate. 
Ma 


TESTS'OF^lBON  AND> STEEL. 
No.  1281. 


[arkSy  B  lengthwise. 
Sectional  area,  1^.497  x  ".488  =  .731  square  inch. 


AppUed  loads. 

Ingiuged  length. 

1 

K^niArka. 

Total. 

Per  sqnaxtt 
indL 

Elongation. 

Sat. 

Poundt. 
,731 
3,655 
7,310 
10,965 
14, 620 
18.275 
20.000 
20,400 
20,800 
21.200 
21,600 
21,930 
22,000 
22, 400 
22,800 
•  23.200 
23, 302 
24, 123 
24,854 
25,585 
26,310 
27.047 
27,778 
28,509 
29.240 
29,971 
80,702 
81,438 
82,164 
82.898 
33.620 
34.857 
35,088 
85,819 
86,550 
87,281 
88.012 
38,748 
39,474 
40,205 
40,036 
41,667 
41,800 
34,300 

PoundM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 

Inchei. 
0. 

.0021 
.0044 
.0067 
.0087 
.0112 
.0140 
.0147 
.0157 
.0167 
.0177 
.0187 
.0103 
.0208 
.0242 
.0309 
aqfto 

Jrush. 
0. 

Initial  load. 
Elaaiio  limit 

• 

Tensile  strength. 
Load  at  time  of  ftaotnre. 

.0001 

.0002 
.0006 

30,000 
30.100 

.0068 

32  000 

33,000                100 
3f,000    1          .142 
35.000              .178 
86,000              .187 
37  000    >          ^03 

38^000 
80,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47  000 

.228 
.244 
.261 
.292 
.813 
.837 
.871 
.893 
.441 
4A 

48;000         '    .52 
49,000              .5^ 
50  000              ^1 

5i;000 
52.000 
53,004 
54,000 
55,000 
56,000 
57,000 
57,180 

.66 
.73 
.82 
.91 
1.02 
1.10 
1.46 
L68 



Blongation  after  fracture,  2.13  =  21.3  per  cent. 
Elongation  of  inch  sections,  ''.20,  ''.62  •  ".39,  ".20, 17".13,  'Ml,  'Ml, 
".10  'MO. 
Area  at  fracture,  1".06  x  ".32  =  .339  square  inch. 
Contraction,  53.6  per  cent. 
Appearance  of  fracture  fine,  silky. 


V'  plate. 
Ma-     - 


TESTS- OF 'IBON  AND   STEEL. 
No.  1282. 
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larks,  S  lengthwise. 
Sectional  area,  l."496  x  ".470  s  .703  sqaare  inch. 


Total.    i%X" 

Eloii«;ation.i       Set. 

1 

Benurki. 

'  PlMMldf. 

708 

1  3,616 
7,030 

'  10,545 
14,000 
17.676 

,  21.090 
23^400 
23.800 
24.200 
24.000 
25,000 
25,400 
26,800 
20,011 
20,714 

!  27,417 
28,120 
28,823 
29,620 
30,229 
80,932 
31.835 
32,838 
83,041 
33.744 
34.447 
35^150 
35,853 
80,656 
37,269 
87,902 
38,066 
89.368 
40,071 
40,774 
41,477 
41.510 
34,000 



POttlMlt. 

1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 

/fUiftM. 

0. 

.0018 
.0037 
.0058 
.0070 
.0090 
.0114 
.0120 
.0182 
.0186 
.0138 
.0147 
.0178 
.0282 
.0402 
.0051 
.133 
.270 
.285 
.300 
.324 
.353 
.878 
.419 
.45 
.50 
.64 
.60 
.04 
.70 
.78 
.88 
.92 
1.00 
1.22 
1.42 
1.83 
2.08 

JimA. 
0. 

Initial  loud. 

0. 

0. 
0. 
.0003 

KlarttoWmtt 

T«osaeBtrBii«tb. 

Load  at  time  of  IhMtnra. 

34.990 

37,000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46^000 
47,000 
48,000 
49,000 
50,000 
51,000 
52; 000 
53,000 
54,000 
6^000 
66,000 
67,000 
58,000 
50,000 
59,050 



Elongation  after  fracture,  2.60  =  26.0  per  cent. 
Elongation  of  inch  sections,  ".24,  ''.73*,  ''.27,  ''.23,  ".21,  ".21,  ".20,  "aT, 
'M8,  ".16. 

Area  at  fracture,  1",04  ^  ".30=  .377  square  inch. 
Contraction,  46.4  per  cent. 
Appearance  of  fracture  silky,  lamellu*. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1283. 
"  plate. 

farkS|  T  lengthwise. 
Sectional  area,  r^498x'^480  =  .719  square  inch. 


Applied  loiids. 

In  ganged  length. 

Bemarki. 

Total. 

Per  soaftre 

Elongation. 

Set. 

Pound: 
719 
3.696 
7,190 
10,786 
14,880 
17,975 
21, 670 
21,800 
22.000 
22,200 
22,400 
22^600 
22.800 
23,000 
23.200 
23.400 
23,000 
23,800 
24,000 
24,200 
24,400 
24.  GOO 
24.800 
25,000 
25. 165 
25,884 
20.603 
27,822 
28.041 
28,760 
29.479 
80,198 
80,917 
81.636 
82,355 
83.074 
83^703 
84.612 
35.231 
85.030 
86.669 
87.888 
88,107 
88,8:16 
89.645 
40,264 
40,988 
41,702 
42,421. 

43, 140 

38.100 

Poundf. 
1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 

JnduM. 
0. 
.0022 
.0045 
.0068 
.0088 
.0108 
.0145 
.0147 
.0151 
.0153 
.0155 
.0157 
.0161 
.0166 
.0172 
.0180 
.0187 
.0198 
.0203 
.0285 
.0384 
.0149 
.0530 
.0602 
.0668 
.182 
.203 
.208 
.223 
.238 
.201 
.282 
.802 
.824 
.855 
.385 
.415 
.44 
.60 
.52 
.58 
.63 
.70 
.75 
.82 
.92 
1.02 
1.22 
L40 
CL78> 

Ineh, 
0. 

Initlallokd. 
Slaetlo  limit. 

0. 

0. 

.0002 
.0019 

32.270 

35,000 
36,000 
37.000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48.000 
49.000 
60.000 
61.000 
62,000 
63.000 
64,000 
65,000 
50,000 
57,000 
58,000 
59,000 

60,000 

• 

Tenaile  strength. 

Load  at  time  of  fracture. 

Elongation  after  fracture,  ^'2.47  =  24.7  per  cent. 
Elongation  of  inch  sections,  ''.30, ''.69  •,''.22,  ".20,  ".21,  ".20, 'M8» 
".18,  ".20,  ".19. 
Area  at  fracture,  1".10  x  ".34  =  .374  square  inch. 
Contraction,  48.0  per  cent. 
Appearance  of  firacture  fine  silky. 


TESTS   OF   IRON  AND   STEBL. 
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No.  1284. 
i  plate. 

Marks,  U  lengthwise. 
Sectional  area,  1^496  x ''.483  =  .723  square  inch. 


AppUed  loMls. 

In  ganged  Jeagth. 

Bonarka. 

ToUL 

^•LT- 

Elongation.!       Set. 

PottlMlf. 

728 
3,615 
7,230 
10,845 
14,460 
18,075 
21,000 
21,400 
21,600 
22,000 
22,413 
22,800 
23,136 

24.582 
25^806 
26,028 
26,751 
27,474 
28,197 
28,920 
29,043 
30,366 
31,089 
31. 812 
32,535 
88.258 
83,081 
34,704 
85.427 
86,150 
86,873 
87,596 
88,319 

P9tmd$. 
1,000 
5,000 
10.000 
15.000 
20,000 
25.000 
29,050 

Inehet, 
0. 

.0020 
.0041 
.0064 
.0084 
.0100 
.0181 
.0143 
.0207 
.0217 
.0247 

.0821 

.0540 

.105 

.180 

.192 

.210 

.225 

.246 

.272 

.292 

.317 

.349 

.872 

.407 

.43 

Jim*. 
0. 

Initial  load. 
ElaaUo  Umit 

Tenafle  strength. 
Load  at  time  of  ftaotora. 

0. 

.0001 
.0003 

30,000 

.0064 

31,000 

■*"82,'6o6*" 

33,000 
34,000 
35,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
67,000 
53.000 

.49 

.51 
.57 
.61 
.69 
.75 
.82 
.92 
1.08 
1.21 
.1.43 
1.87 

::;;:::::;:; 

89,042 
80.766 
40,488 
41,211 
41.934 
84,900 

Elongation  after  fractare,  2"M  =  24.6  per  cent. 
Elongation  of  inch  sections,  '^45,•  ''AS*  ''.21,  ''.20,  ".19,  ".18,  ".20, 
".19,  ".18,  ".18. 

Area  at  fracture,  l".08x'^32  =s  .346  square  inch. 

Contraction,  52.1  per  cent. 

Appearance  of  fracture  fine,  silky,  slight  lamination.- 
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TESTS  OF   IBON  AND   STEEL. 


No.  1286. 
"  plate. 

^arks,  y  lengthwise. 
Sectional  area,  V'AVl  x  '^622  =  '^931  square  inch. 


AppUed  load*. 

In  ganged  lengtb. 

BemuU. 

TotaL 

PerMQue 

ElongAtion. 

Set, 

Pound*, 
.     931 
4,655 
9,310 
13,065 
18.620 
23,276 
26,600 
26,800 

27,000 

27,400 

27,930 

28,400 

28,861 

29,792 

80.728 

31,654 

32,585 

33.516 

34.447 

35.378 

86.309 

87,240 

38,171 

89,102 

40,033 

40,964 

41.895 

42.826 

43,757 

44,688 

45.619 

46.550   . 

47,481 

48,412 

49.343 

60,274 

61,205 

42,900 

Pound*. 
1,000 
5.000 
10,000 
15.000 
20,000 
23,000 

""28.'790"' 

Jfieft«f. 
0. 

.0019 
.0039 
.0058 
.0077 
.0097 
.0126 
.0127 
C       .0130 
\       .0162 
.0188 
.0268 
.0310 
.0368 
.0612 
.188 
.198 
.217 
.240 
.259 
.288 
.309 
.338 
.367 
.J»09 
.42 
.48 
.52 
.56 
.61 
.68 
.76 
.86 
.96 
1.08 
1.25 
1.48 
2.07 

Inch, 
0. 

Initial  load. 
SlastieUmit 

Tensile  strength. 
LoadatUmeofinptoTB. 

0. 

—  .0001 
0. 

36.606 

.0133 

31,000 
3!,  000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
89.000 
40.000 
41.000 
42,000 
43,000 
44.000 
46,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 

Elongation  after  fracture,  3^M1  =  31.1  per  cent. 
Elongation  of  inch  sections,  ''.21,  ''.28,  ".29,  ".31,  ".28,  ".25,  ".68,» 
".39,  ".24,  ".18. 
Area  at  fracture,  1".06  x  ''.39  =  ".413  square  inch. 
Contraction,  55.7. 
Appearance  of  fracture  silky,  lamellar. 


TE8T8  OF  IRON  AND   STEEL. 

No.  1286. 

i"  plate. 

Marks,  W  lengthwise. 

Sectional  area,  ^^498  x  "MO  =  .914  square  inch. 
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Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
ind. 

Elongation. 

Set. 

Bemarlu. 

Founds. 
914 
4.570 
9.140 
13.710 
18.280 
22,850 
27.000 
27. 420 
87,800 
28, 2P0 
28,384 
28.000 
29.000 
29,248 
80,162 
81.070 
81.990 
32, 904 
83,818 
84.782 
85.646 
86.500 
87,474 
38,888 
39.302 
40.210 
41,130 
42.044 
42.058 
43.872 
44,786 
45.700 
46.614 
47,628 
48,442 
49,856 
60,270 
61.184 
62,098 
62.860 
62,200 
62,000 
61,000 
60,000 
40,800 

Poundi. 
1.000 
5.000 
10,000 
16,000 
20.000 
25.000 
29.640 
.30, 000 

Inehet, 

0. 

.0010 
.0038 
.0058 
.0078 
.0097 
.0117 
.0126 
.0235 
.0320 
.0354 
.  0472 
.0351 
.129 
.149 
.100 
.179 
.189 
.210 
.227 
.24f 
.276 
.293 
.328 
.341 
.378 
.399 
.46 
.50 
.53 
.58 
.62 
.70 
.76 
.82 
.95 

1.09 

1.28 

1.60 

1.88 

2.01 

2.10 

2.22 

2.20 

Jneh, 
0. 

Initial  load.                                                     ^ 

0. 

0. 
0. 

Xlastic  limit. 

.0012 

31.  COO 

32.000 
33.000 
34.000 
aii.  000 
30,000 

:)7.ooo 

38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
40.000 
•     47, 000 
48.000 
49,000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67.000 
67,290 

Tensile  atrength. 

Elongation  after  fracture,  2''.36=23.6  i>er  cent. 
Elongation  of  inchsections,  'M6,  'M6,  'M6,  'M7,  "21,  ".25,  ".31,  ".61», 
'^27,".18.  ' 

Area  at  fracture,  1".22  x  ".48  =  .686  square  inch. 
Contraction,  35.9  per  cent. 
Appearance  of  fracture  silky,  stratified. 
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TESTS  OP   IRON   AND   STEEL. 
No.  1287. 


t"  plate. 

Marks,  X  lengthwise. 

Sectional  area,  1''.498  x  '^618  »  .926  square  inch. 


Applied  loadi. 

In  ganged  length. 

Remirka. 

TotaL 

Persqiure 
inob. 

Set. 

Jneh, 
0. 

Pimndi. 
926 
4,630 
0.260 
18,890 
18,620 
23,160 
23,800 
24,000 
24,400 
24.800 
25.002 
25,200 
25,600 
25,928 
26.400 
20.854 
27.400 
27.780 
28,706 
29,632 
30.558 
81.484 
82.410 
88.886 
84.262 
85,188 
80, 114 
87.040 
87.966 
88,892 
39,818 
40. 744 
41, 670 
42.596 
43.522 
44,448 
45,874 

Pcundt, 
1,000 
5.000 
10,000 
15,000 
20,000 
25^000 

JnehM. 
0. 

.0018 
.0035 
.0058 
.0078 
.0103 
.0112 
.0121 
.0127 
.0172 
.0189 
.0208 
.0218 
.0237 
.0268 
.0297 
.0378 
.0422 
.115 
.127 
.146 
.162 
.180 
.196 
.210 
.237 
.267 
.285 
.810 

InitiidloMl. 
ElMtio  limit. 

.0001 

.0008 
.0021 

26,850 

27,000 

*"*28,o6o"* 

29,000 

80,000 
81,000 
82,000 
33,000 
84.000 
35,000 
36,000 
87,000 
38.000 
89,000 
40,000 
41.000 
42.000 

43.000    1          .366 
44, 000    '          .  410 

45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55.000 
55^940 

.44 

.50 

.58 
.67 
.64 

46,300 

.69 
.78 
.83 
.98 
L14 

47.226 
46,152 

• 

49,078 
50,004 
60.930 
51,800 
44,800 

V.V.'.V.V.'.'.'. 

1.44 
L98 

TensUe  strength. 

Load  at  time  of  fWustnre. 

.-..--.I 

Elongation  after  fracture,  2'^61  =  26.1  per  cent. 
Elongation  of  inch  sections,  'M8,  "22,  '^25,  ''.43,  ".54*,  ".25,  ''.23, 
".20,  ".16,  ".16. 
Area  at  fracture,  l".llx".43  =  .477  square  inch. 
Contraction,  48.7  per  cent. 
Appearance  of  fracture,  very  rough  surface  on  one  side. 


TESTS  OP   IBON   AND   STEEL. 

No.  1288. 
"  plate. 

larks,  y  crosswise. 
Sectional  area,  1^^498  x''.624«r  .935  sqnare  inch. 
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In  ganged  length. 

i 

Total. 

Persqaare 
inoh. 

Elongation. 

Set. 

Bemailca.                                i 

Poimdt. 
036 
4^676 
9,360 
14,025 
18.700 
28.876 
28,050 
8O,U0O 
80,400 
80,800 
81,200 
81,000 
82,000 
82,400 
82,725 
82,726 
88,200 
83,660 
84,000 
84,605 
85,630 
86.465. 
87,400 
88,835 
89.270 
40.205 
41, 140 
42, 075 
43.010 
4,3,946 
44,880 
45.815 
46.760 
47.685 
48.620 
49.555 
60,490 
61,426 
62,360 
63,295 
64,230 
64,380 
47,200 

PottfuZf. 
1,000 
6,000 
10,000 
15,1)00 
20.000 
25,000 
80.000 

0. 

.0013 
.0036 
.0056 
.0076 
.0008 
.0112 
.0122 
.0134 
.0125 
.0127 
.0129 
.0132 
.0134 
.0142 
.0152 
.0211 
.0278 
.a360 
.0608 
.081 
.220 
.296 
.805 
.332 
.858 
.884 
.419 
.46 
.60 
.53 
.69 
.68 
.71 
.77 
.85 
.96 

1.07 

1.25 

1.49 

1.89 

2.13 

Inch, 

a 

Initial  load. 
EUutio  limit. 

Tensile  Btrength. 

Load  at  time  of  fhMstnre. 

0. 

0. 
0. 
0. 

84.650 
35.000 
86.000 

.0012 

86^000 

87.000 
88,000 
89,000 
40, 000 
41,000 
42,000 
43,000 
44.000 
45,000 
46*000 
47,000 
48,000 
49,000 
60.000 
61.000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
68,160 

Elongation  after  fracture,  2".87  =  28.7  per  cent. 
Elongation  of  inch  sections,  ".19,  ".23,  ".22,  ".22,  ".25, 
".44,  ".30,  ".20. 
Area  atfi*acture,  l".08x'^42  =  .454  sqnare  inch. 
Contraction,  51.4  per  cent. 
Appearance  of  fracture  silky,  lameUar. 
S.  Ex.  36 51 


".25,  "  r» 


,o<' 
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TE8T8   OF  IBON  AND   STEEL. 


I''  plate. 
Marks,  T 


No.  1289. 


MarkSy  W  crosswise. 

Sectional  area,  r^496x''.6098 .911  square  inch. 


Applied  loads. 

In  ganged  loigtli. 

TotaL 

Peraqiure 
inch. 

EloDgatifm. 

Set 

Bowks. 

PwmOm, 

911 

4,565 

^^ 

18,220 
22.775 
24,200 
24,600 

26,600 
27.000 
27,i60 
27,800 
28,241 
28,600 

FavMdt, 
1,000 
5,000 
10.000 
16.000 
20.000 
25,000 

JtMJWt. 

0. 

.0015 
.0085 
.0065 
.0074 
.0095 
.0104 
.0106 
.0111 
.0114 
.0125 
.0181 
.0166 
.0198 
.0222 

.oe28 

.0237 
.0240 
.0247 
.0270 
.0300 
.044 

.m 

.171 

.185 

.208 

.296 

.252 

.277 

.298 

.829 

.860 

.396 

.42 

.48 

.32 

.55 

.60 

.65 

.74 

.84 

.90 

1.08 

L17 

L41 

1.98 

JlMlL 

Ol 

Initial  load. 

0. 

.0002 
.0007 

. 

""28.'760*" 

Elattleltaiti 

80,000 

.0128 

81,000 

29,000 

29,152 

82,000 

............ 

29.400 

. ■■....■.>.. 

80.068 

si  666 

80.91^4            84.000 
31,885            35,000 
32.796            36,000 
83,707            87.000 
B4,618    ;        38,000 
85,629    1        39.000 
36,440            40,000 
87.851    ;        41.000 
88.262    1        42,000 
89,173    1        43.000 
40,084            44.000 
40,995    '        45.000 
41.990           46,000 
42.817            47,000 
43.728            48.000 
U,m           49.000 
45.660            50.000 

46.461 
47,862 
48.288 
49,194 
60,105 
51,016 
61,810 

61,000 
52,000 
58,000 
64,000 
65.000 
66,000 
56,870 

Tensile  ttmgCh. 

Elongation  after  fractare,  2".Z%  =  23.8  per  cent. 
Elongation  of  inch  eections,  'M8,  'M9,  'M7,  'M7,  ''.21,  "J^  ".52». 
''.24,  ".23,  ".19.  ,,,,,,    -«^  , 

Area  at  fracture,  1".21  x  "M  s=  .544  sqaare  inch. 

Contraction,  40.3  per  cent. 

Appearance  of  fracture  silky,  slight  lamhiatioiL 


TESTS  OF.IBONaAND.STEISL. 

No.  1290. 
I"  plate. 

Marks,  X  crossvise. 
Sectional  area,  1".496  x  ".619  =  .92S  sqaare  inch. 
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In  ffftvced  length. 

Bemarks. 

ToteL 

^%ar* 

SlanffaUAn. 

Set. 

PkWIHlt. 

925 
4,826 
9^250 
13,875 
18,600 
23,125 
25^800 
28,000 
28,400 
28^800 
27,200 
27  800 
27,760 
28,200 
28,876 
29^800 
30,625 
81,450 
82,375 
33,300 
34,225 
85,150 
38,075 
37,000 
37,925 
88,850 
89,776 
40,700 
41,625 
42.560 
43,475 
44,400 
45,325 
48,260 
47,175 
48,100 
49^025 
49,950 
50^875 
42,400 

PoWMit. 

1,000 
6,000 
10^000 
15,000 
20,000 
25^000 

0. 

.0015 
.0035 
.0056 

.0075 

.0097 

.0114 

.0121 

.0128 

.0131 

.0181 

.0281 

.0253 

.0280 

.0333 

.0531 

.130 

.165 

.178 

.192 

.213 

.237 

.283 

.285 

.292 

.338 

.378 

.409 

.45 

.50 

.65 

.82 

.89 

.77 

.88 

.98 

1.10 

1.30 

1.04 

JlMft. 
OL 

Initial  loed. 
XUetioUmtt. 

LoedaitiiMofftMtiiie. 

0. 

0. 
•  .0007 

28,970 

"■*80.'000" 

.0117 

32,000 
33,000 
84,000 
35,000 
88,000 
87.000 
88,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
47,000 
48,000 
49,000 
60^000 
61,000 
62,000 
63,000 
54,000 
65,000 



Elongation  after  fracture,  2''.40^=  24,0  per  cent 

Elongation  of  inch  sections,  ".20,  ".21,  ".70*,  ".29,  ".22,  ".22.  "19  "  16 
if  yi   li  "XQ  111  79    •—>    •*'**j    •'^vj    .XV, 

Area  at  fracture,  r^05x".40  =  .420  square  inch. 

Ck>ntraction,  54.6  per  cent. 

Appearance  of  fracture  silky,  slight  lamination. 
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TESTS   OF  IKON  AND   STEEL. 


No.  1291. 
"  plate. 

"arks,  Y  crosswise. 
Sectional  area,  l".497x''.746  =1.117  sqaare  inch. 


Applied  load*. 

Bamttkfc 

TotaL 

Per  eqaare 
inch. 

EIoni^iitioiL 

Set 

1,117 
5.585 
11,170 
16,755 
22,340 
27,925 
33.510 
34,000 
35,000 
80,U()0 
37,000 
38,0(i0 
38,400 
38.800 
39.000 
39,400 
39,800 
40,000 
40.400 
40,800 
41,200 
41,  COO 
42, 000 
42,4110 
42,^00 
43,200 
43,563 
44,680 
45,797 

"46,918 
48,031 
40.148 
50.265 
61,382 
52,400 
53,616 
64,733 
55,850 
56,967 
58,084 
69.201 
6<*,  318 
61, 435 
62.6.J2 
63.660 
64,786 
65.903 
67.0.0 
68,137 
69.254 
70.371 
71. 140 
64,400 

1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 

0. 

.0016 
.0035 
.0054 
.0072 
.0086 
.0106 
.01)0 
.0115 
.0119 
.0124 
.0127 

0. 

InitliabMkd. 
ElasttoUnil 

Tenaile  strength. 

Load  at  time  of  fraotare. 

0. 

""a 

.0001 
.0004 



.0133 

.0185 

.0137 

.0130 

.0140 

.0143 

.0146 

.0150 

.0156 

.0162 

.0177 

.O2.')0 

.0355 

.0165 

.057 

.084 

.222 

.240 

.258 

.276 

.293 

.317 

.341 

.364 

.890 

.42 

.40 

.60 

.53 

.67 

.62 

.66 

.72 

.82 

.00 

1.02 

1.13 

1.36 

1.68 

2.04 

87.610 

,-.-. 

80,000 
40,000 
41.000 

42.000 
43,000 
41,000 
45,(00 
46,000 
47,000 
48,000 
49.000 
50.000 
61,000 
62.000 
53,000 
64,000 
55.0(10 
66,000 
67.000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
63.690 

Elongation  after  fractare,  2"A\  =  24.1  per  cent. 
Elonfration  of  inch  sections,  'M7,  ''.21,  'M8,  'M9,  ".20,  ''.20,  ".28, 
".58»,  ".22. 
Area  at  fracture  l'M4  x  '^54  =  .616  square  inch- 
Contraction,  44.9  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 


TESTS   OP   IBON   AND   STEEL. 

No.  1292. 
^"  plate. 

Marks,  Z  crosswise. 
Sectional  area,  l'^496  x  '^763  =  1.141  sqaare  inches. 


«05 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Persqaara 
inch. 

Elongation. 

Set. 

Pounda. 
1,141 
6,705 
11,410 
17, 115 
22,820 
28.525 
84.230 
86,200 
86.600 
87,000 
87,653 
88,794 
89,935 
41,076 
42.217 
43,358 
44,499 
45.640 
46.781 
47. 922 
49,063 
60.201 
51,345 
52,486 
53,627 
54.768 
65.909 
57.050 
58, 191 
59,332 
60.473 
61,614 
62,755 
63,806 
64.670 
54.600 

Poundf. 
1,000 
6.000 
10.000 
15,000 
20,000 
26,000 
80,000 

0. 

.0014 
.0034 
.0054 
.0073 
.0090 
.0108 
.0J14 
.0110 
.173 
.175 
.185 
.206 
.21» 
.239 
.250 
.281 
.304 
.330 
.353 
.376 
.420 
.47 
.50 
.54 
.58 
.68 
.70 
.79 
.84 
.97 

1.08 

1.27 

1.61 

2.02 

JfieA. 
0. 

Initial  load. 
Elaatio  limit 

TeneUe  ttrength. 

Load  at  time  of  fracture. 

0. 

0. 
0. 
0. 

82,080 

33.000 
84,000 
85,000 
86.000 
87.000 
38.000 
39.000 
40,000 
41.000 
42.000 
43,000 
44.000 
45.000 
46.000 
47.000 
48.000 
49.000 
60,000 
51,000 
62,000 
53,000 
64,000 
55,000 
56.000 
66,680 

Elongation  after  fracture,  2''.78  =  27.8  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".24,  ''.24,  ".42,  ".63,  ".26,  ".20,  ".21, 
.20,  ".19. 

Area  at  fracture,  1".09  x  ".60  =  .646  square  inch. 
Contraction,  62.2  per  cent 
Appearance  of  fracture  silky. 
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TESTS   OF  IBON-AND  STEEL. 
No.  1293. 


f  plate. 

Sectional  area,  r'.495  x  ''.722  =  1.079  square  inches. 


In  g»aged  length. 

^ 

ToUL 

^vasT 

Slnttfatlon. 

Bet 

Pounds. 
1,079 
6,305 
10.790 
10,186 
21,580 
28^976 
90,000 
90,400 

81,900 
91.800 

oSooo 

98;  449 
94,628 
96^807 
88;888 
87,786 
88,844 
89^926 
41,002 
43,081 
43^180 
44,239 
46^919 
48,897 
47,478 
4^655 
49.834 
60,713 
61,792 
68,871 
68.950 
56^029 
68.108 
57,187 
68.288 
60,845 
80,424 
81,603 
82.682 
88,881 
61,100 

r<mnds. 
1.000 
6,000 
10,000 
16.000 
20,000 
2^000 
27.800 

Indm. 
0. 
.0018 
.0081 
.0048 
.0084 
.0085 
.0105 
.0118 
.0147 
.0158 
.0188 
.0185 

.otoo 

.0225 

.0288 

.008 

.145 

.182 

.175 

.101 

.205 

.280 

.247 

.287 

.200 

.809 

.848 

.882 

.804 

.48 

.40 

.62 

.57 

.81 

.88 

.73 

.82 

.00 

1.01 

1.17 

1.87 

1.92 

Jim*. 

OL 

StoeMe  limit 

Tenrileetrength. 
Load  9X  time  of  firaatue. 

80,000 
81,000 
82;  000 
83,000 
34,000 
86,000 
88;  000 
87,000 
83,000 
80,000 
40,000 
41,000 
42.000 
43.000 
44,000 
4^000 
48,000 
47,000 
48,000 
40,000 
80,000 
51,000 
62;  000 

S^ooo 

64,000 
66,000 
68,000 
57,000 
68,000 
60,000 

Elongation  after,  fractore,  2'^79  =s  27.9  per  cent 
Elongation  of  inch  sections,  ".21,  ".31,  ".79»,  ".29,  ".26,  ".24,  ".20,  ".19, 
".16,  ".15. 
Area  at  fractnre,  1".03  x  ''.47  =  .'484  sqaare  inch. 
Contraction,  66.1  per  cent. 
Appearance  of  fractnre  silky. 


TESTS   OF    IRON   AND   STEEL. 
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No.  1294. 
I''  inch  plate. 
Marks,  Y  lengthwise. 
Sectional  area.  l''.498x  ".728  =  1.090  square  inches. 


AppUedloadi. 

In  ganced  tongth. 

Bamarkt. 

ToUL 

Persqaare 
inch. 

KlongatioD. 

Set. 

Pownds. 
1,000 
5.450 
10.900 
10,850 
21,«00 
27,250 
29,200 
29,000 
30,000 
30.400 
30,800 
81,200 
81,600 
32,000 

Pounds. 
4,000 
5,000 
10,000 
15,000 
20,000 
25,000 

Inches. 

0. 

.0012 
.0027 
.0045 
.0062 
.0086 
.0101 
.0106 
.0142 
.0154 
.0176 
.0187 
.0208 
.0228 
.0260 
.0348 
.0540 
.125 
.136 
.148 
.163 
.176 
.194 
.211 
.231 
.251 
.269 
.289 
.316 
.342 
.861 
.894 
.42 
.48 
.50 
.56 
.60 
.64 
.70 
.79 
.84 
.96 

1.12 

L28 

1.57 

2.04 

Inch. 
0. 

Initial  load. 
Elaatio  limit 

Tensile  strength. 
Load  at  time  of  ftaotare. 

0. 

.0005 
.0014 

27.160 

82,700 

80,000 
81,000 
82.000 
83,000 
34,000 
35,000 
86,000 
87.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47  000 

88,790 

34,880 

1    35, 970 

1    87,060 

88,150 

39. 240 
40,830 
41.420 
42,510 
43.600 

t    44.080 

>    43  780 

1    40, 870 

47,960 
'    49,050 

50,140 
51,230 

52,320    '        48.000 

.•3,410 
54.600 
55,580 
56,680 
57,770 
58,800 
50,950 
61,040 
62,130 
63,220 
64.310 
65,400 
65,860 
54,600 

49,000 
60,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
60,420 

Elongation  after  fracture,  2''.88^  28.8  per  cent. 
Elongation  of  inch  sections,  ".18,  ".21,  ".28,  ".22,  ".46,  ".68»,  ".31, 
'.26,  ".21,  ".17. 
Area  at  fracture,  1".07  x  ."49  =  .524  square  inch. 
Gontractiony  51.9  per  cent. 
Appearance  of  fracture  silky,  slight  lamination. 
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TESTS  OF  IBON  AND  Stt!£L. 
No.  1295. 


¥'  iDch  plate. 

Sectional  area,  V'.501  x  ".74S  =  1.115  square  inches. 


Applied  l(Mid0. 

In  gsoged  len^h. 

^ 

ToUO. 

Per  square 

Ekmgatlan. 

Set 

Pound*, 
1.115 
5.676 
11,150 
16.725 
22,800 
27,875 
83.000 
88,450 
38,600 
83,800 
84.000 
84,665 
85.680 
86,796 
87.910 
89,025 
40, 140 
41,256 
42,870 
48,485 
44,600* 
45, 716 
46,830 
47,945 
49.000 
50,176 
61,290 
52.405 
63.520 
64,635 
55,750 
56,865 
57,080 
69.U95 
60.210 
61,325 
61, 9L0 

Pound*. 
1,000 
6.000 
10,000 
16,000 
20.000 
25,000 

In4Aet, 

0. 

.0016 
.0036 
.0056 
.0074 
.0093 
.0107 
.0113 
.0128 
.0355 
.0506 
.0080 
.1296 
.1484 
.1660 
.1786 
.1970 
.2220 
.25 
.29 
.81 
.34 
.88 
.40 
.44 
.48 
.62 
.64 
.62 
.68 
.74 
.83 
.96 

1.08 

1.28 

1.64 

IndL 

0. 
0. 
0. 
0. 
0. 
0. 

Initial  loud. 
SlastieUiiitt. 

TenaOestraistlt 

80,000 

.0008 

81.000 
82,000 
83.000 
84,000 
35.000 
36,000 
37,000 
88,000 
39.000 
40.000 
.  41,000 
42,000 
48.000 
44,000 
46,000 
46.000 
47,000 
48.000 
49,000 
60.000 
61,000 
52,000 
'     68, 000 
54,000 
55,000 
55.620 

• 

Elongation  after  fracture,  2"A0  =  24.0  per  cent. 
Elon«:ation  of  inch  sections,  'M4,  'M7,  ".19,  ''.21,  ."26,  ".28,  "•37, 
".38»,  ".22,  ".18.  »»>»>»» 

Area  at  fracture,  1".22  x  ".58  =  .708  square  inch. 
Contraction,  36.5  per  cent. 
Appearance  of  fracture  silky,  stratiflecL 


Tests  of  i&on  and  steSl. 
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DETAILS  OF  TESTS  OF  RIVETED  JOINTS. 
No.  1308. 

(i"  Steel  plate.) 


(j^  iron  rivets;  |  drilled  holes;  1|''  pitch.) 

Areas. 

Squaie  inches. 

6ro80  BectioDal  ares  of  plate 2.300 

Vet  aeotioDal  area  of  plate 1.452 

BeariDfl;  surfaoe  of  rivete o.  9(IH 

Shearing  area  of  rivets 3.682 


In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0015 
.0018 
.0021 
.0026 
.0033 

.0U43 

.00o3 
.0001 
.0006 
.0071 
.0077 
.0082 
.0087 
.0092 
.0097 
.0102 
.0108 
.0116 
.0127 
.0137 
.0152 
.0178 
.0224 
.0302 
.0406 
.0400 
.0602 
.0754 
.0936 
.1122 
.1400 

Set. 

Inch, 
0. 

Pound$. 
2,800 
4.720 
7,080 
9,440 
11,800 
14.160 
16,520 
18,880 
21,240 
23.600 
25,960 
28.320 
80,680 
83.040 
35,400 
87,760 
40,120 
42,480 
44,840 
47,200 
49.560 
51,920 
54.280 
56,640 
59,000 
61,360 
63,720 
66.080 
68.440 
70.800 
78.160 
7^520 
77^  8M 
80.240 
82.600 
84.960 
87.320 
88.680 

Pound§. 

1.000 

2.000 

8,000 

4.000 

5.000 

6,000 

7.000 

8.000 

9.000 

10.000 

11.000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81.000 

82,000 

83,000 

84,000 

85.000 

86.000 

87.  poo 

38,000 

Initial  load. 
Plate  soalea. 

.*o6o2" 

.0005 

.0034 

.0047 

.0062 

.0152 

.0649 

dio 


tESTS  Of  IBOK  AKt>  STEEL. 


In  guged  length. 

Bemuks. 

TotaL 

Persqnaro 
inch. 

Elongation. 

Set. 

Pcnmdt. 
92.040 
94.400 
90.760 
98,400 
85,000 

Povndi, 
89.000 
40.000 
41,000 
41,690 

.177 
.2] 
.25 
.80 

Jneh, 

Tenaile  strength. 
Load  at  time  of  mptnre. 

Miiximum  stress  on  joint 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 41,690 

Tension  on  net  section  of  plate 67,740 

Compression  on  bearing  sorfiMe  of  rivets 108.370 

Shearing  on  rivets 26,720 

Fraetorsd  plate  along  line  of  riveting.    Appearance  silky,  alight  lamination. 

FriMtured  areas. 


Square 
inch. 
".40  X  'M«  =  .'»720 
.86  X  .16  =.1376 
.90  X  .19  =  .1710 
.90  X  .19  s. 1710 
.91  X  .19  =.1729 
.94  X  .19  a. 1786 
MX    .16b. 0624 


.9666  i  contraction,  33. 5  per  oent. 


TESTS   OP   IRON   AND   STEEL. 

No.  1308. 

(i"  steel  plate.) 

JE^mufcOiUm  of  rivet  holee,  nwaeungS 
after  ^w  fntcture  ofih^-plaU. 


811 


^ 
^ 


K 


P, 


^ 


KKhOCK)^ 

^oz      lbs       '.be       !d9       'bsf       !ba 


Ihcr^etse  in  width 
of  the  rivet  holes. 


O' 


-.01 
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TESTS   OP   IRON  AND   STEEL. 

Ko.  1309. 

{I"  Steel  plate.) 


<  a*x  2r> 


{^"  iron  rivets;  g''  drilled  holes;  1§''  pitch.) 

Sqaare  incbe*. 

GroM  sectional  area  of  plate 2.360 

Ket  aectional  area  of  plate 1  452 

Bearing  snrface  of  rivets 0.908 

Shearini;  area  of  riyets 8.6S2 


Applied  loads. 

ToUl 

Per  sauare 
inch. 

Elongation. 

Set. 

Remarks. 

Pttunda. 
09,550 

Poundt, 

tnch. 
.23 

Inch, 

Tensile  strength.     Fractured  plate  along  line  of 
rivet  holes.    Silky  fiactares. 

Maximum  streaa  on  joint 

Poonds  per  square  ineb. 

Tension  on  gross  section  of  plate 42. 180 

Tension  on  net  section  of  plate 68.  f>Gu 

Compression  on  bearing  surface  of  rivets .' 309,109 

Shearing  on  rivets ' 27,  ow 

Fractured  plate  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ''.34,  ''.33,  ".30,  ".33,  ".35,  ".39. 
Open  at  edges,  ".05  each. 


TESTS   OF  IBON  AND   STEEL. 
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Ko.  1310. 


(^'  steel  plate.) 

i   QT 

§8 

1  & 

*      1 

!  Qi 

<2^x2% 


(tV''  iron  ritets ;  f ''  drilled  holes ;  If''  pitch.) 

Area9,  SqnaroinohM. 

GroM  seotionftl  area  of  plate 2.541 

Net  sectional  area  of  plate 1.634 

Bearing  aurfaoe  of  rivets * 0.907 

Shearing  area  of  rivet.   *. 8.682 


1       AppUed  loads. 

In  ganged  length. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 

2,541 

5.082 

7,623 

10.164 

12, 705 

15,246 

17,787 

20,828 

22,869 

26.410 

27.951 

!    30,492 

83,033 

35,574 

38,115 

40,656 

43,197 

45.788 

48,279 

Poundt. 

1,000 

2,000 

8,000 

4.000 

fi.000 

6,0()0 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15.000 

16.000 

17,000 

18.000 

19,000 

20.000 

21,000 

22.000 

23,000 

24.000 

25.000 

26.000 

?7  OflO 

Inch, 

0. 

.0001 
.0002 
.0004 
.0005 
.0009 
.0011 
.0013 
.0015 
.0019 
.0025 
.0028 
.0049 
.0060 
.0065 
.0068 
.0073 
.0077 
.0080 
.0086 
.0094 
.0096 
.0100 
.0106 
.0110 
.0125 
.0135 
.0144 
.0155 
.0169 
.0215 
.0327 
.0468 
.0.583 
.  0727 
.0003 
.1090 
.1365 
.1630 
.19 
.22 
.25 
.28 

Inch, 
0. 

Initial  load. 

0. 

0004 

# 

.0030 

•    60,820 
53,361 

.0048 

55,902 

58,443 

CO.  984 

'     6.1.525 

66,066 

'""^om" 

68.607 

71.148    1        2fl  nOO 

73.680 

29.000 
80,000 
81.000 
82,  000 
83.000 
84,000 
85,000 
86,000 
87.000 
88,000 
89.000 
40,000 
41.000 
42,000 
42, 510 

76,230 

78,771 

81,  312 

M,  MS 

86,394 

88,935 

91, 476 

94,017 

96,558 

99.099 

101, 640 

104, 181 

106. 722 

108,100 

.  0105 
^ 

0633 

X 

Tensile  strength. 

Maximum  stress  on  joint,  Ponnds  per  sqnare  inch. 

Tension  on  gross  section  of  plate 42,540 

Tension  on  net  section  of  plate 66.160 

Compression  on  bearing  surface  of  rivets « 119,180 

Shearing  on  rivets 29,360 

Fractured  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ".46,  "M,  ''.40,  ".38,  ".40,  ".39. 
Open  at  edges,  ".05  and  ".12. 
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TE8TS  OF  ESON  AND  STEEL. 


No.  1311. 
(if'  Steel  plate.) 


i  \  \ 

2  ^ 


.1   J 


<2.  y<S.  »• 

(A^'  iron  rivets;  \"  drilled  holes;  If'  pitch.) 

GroM  sectional  area  of  plate 

Net  sectional  area  of  plate 

Bearing  snrface  of  riveta 

Shearing  area  of  rivets 


Sqoare 


incbe& 
.  2.615 
.  L68I 
.  .834 
3.6ia 


Applied  loads. 


In  iranged  length. 


Total. 

2,615 
5,230 
7,845 
10,466 
13,075 
15,690 
18.305 
20.920 
23,535 
26.150 
28,765 
31.380 
33,995 
36.610 
39.225 
41,840 
44.455 
47,  070 
49,685 
52,300 
54,915 
57,530 
60.145 
62,760 
65.375 
67,990 
7U.605 
73.220 
75,836 
78,450 
81,065 
83.680 
86,295 
88,  910 
91.525 
94,140 
96,  7.55 
99,370 
101,  985 
104,600 
107,  215 
109.830 
112,445 
112,900 


^"in'ar^'^^-g^tio"-:  »«*• 


Bemarks. 


inch. 

Poundt. 

1,000 

2.000 

3.000 

4,000 

5.000 

6.000 

7.000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19.000 

20.000 

21.000 

22.000 

23.000 

24,000 

25.000 

26.000 

27.000 

28.000 

29.000 

30,000 

81,000 

32,000 

33,000 

34,  000 

35.000 

36.000 

37,000 

38,000 

39,000 

40,  000 

41,  000 
42.000 
43,000 
43.170 


Inch. 

0. 

0. 

.0002 
.0004 
.0005 
.0007 
.0010 
.0012 
.0015 
.0017 
.0019 
.0022 
.0028 
.0036 
.0045 
.0055 
.0060 
.0065 
.0069 
.0075 
.0084 
.0087 
.0091 
.0095 
.0102 
.0115 
.0125 
.0132 
.0143 
.0154 
.0179 
.0202 
.0320 
.0640 
.0765 
.0985 
.1188 
.1410 
.1680 
.21 
.25 
.29 
.31 
.35 


Inch. 
0. 


.0004 


.0013 


.0034 


.0055 


.0069 


Initial  load. 


.0109 


.0690 


Scale  starts  ofi'  plate. 

Edges  of  plate  contract  opposite  lino  of  rivet- 
ing. 


.1 


Tensile  scrength. 


Maximum  stress  on  jai  n  t .  Ponnds  per  square  inch . 

Tension  on  gross  section  of  plate 43.170 

Tension  on  net  section  of  pUte 67,160 

Compression  on  bearing  surfaoe  of  rivets 119.810 

Shearing  On  riveto 30,060 

Fractared  along  line  of  riveting.    Appearance  silky. 
Elongation  of  rivet  holes,  ''.51.  ".44.  ''.43,  ''.39,  ".41,  ".43. 
Open  at  edges,  ".15  and  ".10.  ' 


TESTS   OF   IBON  AND   STEEL. 

Ko.  1312. 

(i"  Steel  plate.) 


815 


! 

0' 

•II 

1'' 
1 

0 

1 

Qi 

<z"><2:> 


(yV"  iron  rivets ;  f  drilled  holes ;  \\"  pitch.) 

Arta». 

Square  Inchen. 

GroM  sectional  wea  of  plate 2.745 

Net  aectkmal  area  of  plate 1830 

BearinK  sarface  of  rivets 91^ 

Shearing  area  of  rlTets 4./81 


Applied  loads. 


In  gaaged  length. 


Total.     ^"iJSh"*  Elongation.!       Set. 


2,745 

5.490 
8,235 
10.960 
13.725 
16, 470 
19, 215 
21.900 
24,705 
27,450 
80,195 
32,940 
85.«85 
38,480 
41, 175 
43, 920 
46,6«5 
49,410 
52.155 
54,900 
57,645 
60.390 
63,135 
65,880 
68,625 
71,870 
74, 115 
76,860 
79,605 
82.350 
85,095 
87,840 
90,585 
93,330 
96.075 
98,820 
101.565 
104.310 
107,055 
109.800 
112,  &45 
115,290 


Bemarks. 


1.000 
2,000 
3.000 
4,000 
5,000 
6,000 
7.00C 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19, 000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
81,000 
32,000 
83.000 
34.000 
85,000 
86,000 
87.000 
38.000 
39,000 
40.000 
41,000 
42,000 


Inch. 
0. 

.0002 
.0005 
.0007 
.0011 
.0016 
.0018 
.0021 
.0040 
.0051 
.0059 
.0062 
.0067 
.0071 
.0075 
.0081 
.0085 
.0091 
.0097 
.0106 
.0114 
.0125 
.0133 
.0140 
.0149 
.0161 
.0170 
.0184 
.0210 
.0260 
.0440 
.0610 
.0725 
.0870 
.1026 
.1218 
.1396 
.1610 
.17 
.21 
.24 
.•28 


Inch. 
0.  Initial  load. 


.0008 


.0040 


.0055 


.0073 


.0101 


.0197 


.0925 


Scale  starts  ofl;  and  edges  of  plate  draw  down. 
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TESTS   OF  IBON   AND   STEEL. 


Applied  loads. 

In  ganged  length. 

Bemarki. 

ToUl. 

Per  square 
inck. 

Elongation. 

Set. 

PoundM. 
118,035 
120, 780 
123, 300 
72,600 

POUfUli. 

43,000 
44.0(V 
44,920 

Inch. 
.31 
.35 
.45 

Inch. 

Tensile  strength. 
Load  at  time  of  raptnre. 

Fractured  simnltaneoasly  across  the  line  of  rivet  holes.    Appearance 
silky,  slight  lamination. 

Maximum  etreaa  on  join  t.  Ponnds  per  sqaare  inch. 

Tension  on  gross  section  of  plate 44,920 

Tennionon  net  section  of  plate 67.3*^0 

Compresidon  on  bearing  surface  of  rlTets 134.7.10 

Shearing  onrivets a 83.490 

Elongation  of  rivet  holes,  ".53,  ''.50,  ''.49,  ".49,  ".49,  ".53. 
Open  at  edges,  ".10  and  ".16. 

No.  1313. 

d"  steel  plate.) 

Tl 


<  sr^  ar> 


(^ff"iron  rivets;  |"  drilled  holes;  IJ"  pitch.) 

Areas, 

Square  inches. 

Gross  sectional  area  of  .-plate 2.7:U) 

Net  sectional  area  of  plate 1.827 

Bearing  surface  of  rivets 0.012 

SheariDg  area  of  rivets 3.682 


■ 

Applied  loads. 

In  gauged  length. 

Bemarks. 

To-'-    ^"laT*" 

Elongation. 

Set 

Pound;*.       Pouniti. 
121,  dSO            44, 520 

! 

Inch. 
.52 

Ineh. 

Tensile  strength. 

Fractured  across  line  of  rivet  holes,  commencing 
at  east  edge  first.    Appearance  silky. 

Maximum  streas  on  Joint 

Pounds  per  square  in<di. 

Tension  on  gross  section  cf  plate 44.520 

Tension  on  net  section  of  plate 06^730 

Compression  on  hearing  Burfisce  of  rivets 183,720 

Shearing  on  rivets SStUQ 

Elongation  of  rivet  holes,  ".50,  ".48,  ".44,  ".46,  ".47,  ".49, 


TESTS    OF   IRON   AND   STEEL. 

'^O.  1314. 

(i''  Steel  plate.) 

rr 
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<  a'K  2r> 


(A"  iron  rivets;  3"  drilled  holes j  If"  pitch.) 

ft 

Areas. 

Squara  inches. 

6to«8 seotionftl  ftreaof  plAtd S.002 

Net  seGtional  area  of  plate 1.488 

Bearioff  enrfaoeof  riTeta 1.116 

Shearinfs  area  of  rivets 6,900 


AppUedloads. 

In  gaaged  length. 

Bemarks.      « 

Total. 

Per  nqnare 
inch. 

Elongation. 

Set. 

Poundt. 
105, 90Q 

Poundt. 

40.700 

Inch. 
.27 

Ineh. 

1  Tennle  strength. 

Frkotured  acroM  line  of  rivet  holes,  commencing 
at  east  edge  first.    Appearance  silkj*.                i 

Mtiximum  stress  on  joint, 

Fonnds  per  sqoars  inch. 

Tension  on  gross  section  of  plate 40,700 

Tension  on  net  section  of  plate 71,270 

Coropresaion  on  bearing  surface  of  rivets.. 04,8tt0 

Shearing  on  rivets 19,980 

Elongation  of  rivet  holes,  ''.32,  ''.31,  ".30,  ".32,  ".32,  "36. 
Open  at  edges,  ".03  and  ".05. 
S.  Ex.  36 52 
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TESTS    OF    IRON   AND   STEEL. 


^"o.  1315. 

(i"  Steel  plate.) 


(iV' iron  rivets;  f'' drilled  holes;  If  pitch.) 


Areas.  Squam  inchi-K. 

<^ro8S  MeetioDAl  area  of  plate 2.  Ml 

Net  Mctiooal  area  of  plate 1.452 

BeaiiDf;  anrface  of  rivets .• 1.  (W» 

ShearioK  arua  of  rivets  6.  :<Oo 


Applied  loads. 


lu  gauged  1eQg:tb. 


Total.    7^L«?°*"  Elongalio 


iuch. 

Pound$, 

1,000 

'-',  000 

'6,dOO 

4,000 

5,000 

6,000 

7.000 

H,  nOO 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

L»0,  000 

21.000 

22,  000 

23,000 

24, 000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81.000 

82,0(KI 

33,000 

34,000 

35,  000 

36,000 

87,000 

38,000 

89,000 

40,000 


liietu 

0. 

.(H)02 
.0004 
.m)06 
.0007 
.0009 
.0012 
.0015 
.0019 
.0OJ7 

.oo:i8 

.0047 

.oo.'se 

.0062 

.0068 

.0073 

.0078 

.0083 

.0088 

.0094 

.  0100 

.0107 

.0113 

.0120 

.0128 

.0144 

.0153 

.0167 

.0189 

.0221 

.  0264 

.  03'2R 

.0446 

.  0r)65 

.0710 

.0938 

.1137 

.13 

.17 

.24 


Si't. 


Inch. 
0. 


llemarks. 


Initial  load. 


.0013 


.0042 


.0056 


.0078 


.0156 


.0613    I 


Edges  contract. 


Scale  HtjirtA. 


. .  TenRJle  »trp|iir11i. 
!  All  fM>ctioim  fractured  at  nearly  same  time. 


Maximum  sireas  on  joint, '  Pounds  per  square  inch. 

Tension  on  fcrosa  section  of  plate '. 40,000 

Tension  on  net  section  ot  plate 70,000 

Compression  on  bearing  surface  of  rivets 93»330 

Shearing  on  rivets lfli,180 

Elongation  ot  rivet  holes,  ".34,  '^34,  ''JU,  "J34,  ".32,  ",31, 
Open  at  edges '".03  eacb. 


TESTS   OF   IBON  AND   STEEL. 
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No.  1316. 
(4"  Steel  plate.) 


X 


IS 


{\y'  iron  rivets;  y  drilled  holes;  l^''  pitch.) 

Areas,  Sqiuro  inohM. 

GroMBectional  area  of  plate 2.750 

Net  neotional  area  of  plate 1.65*2 

Uearinesnrfaceof  riveto • 1.098 

bheaiingareaof  rlTetii 5.800 


Applied  loads. 


I 


In  flanged  length. 


Total. 


Pound*. 
2,750 
5.500 
8,250 
11.000 
13,750 
16,500 
10.  250 
22.000 
24,  750 
27,500 
30,250 
33,000 
35,750 
38,500 
41,250 
44.000 
46.750 
49,500 
52,250 
55,000 
57,750 
60,500 
63.250 
66,000 
68,750 
71.500 
74,250 
77,000 
79,750 
82,500 
85.250 
88.000 

■90,750 
93.500 
96,250 
99,000 

101,750 

104,500 
I  107,250 
;  110.000 

112,090 


Per 


i^X'"  Jao««»««^-' 


t 


Set 


Bemarka. 


pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

10,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81.000 

82,000 

33,000 

84,000 

35,000 

86,000 

87,000 

88,000 

39,000 

40,000 

40,960 


I 


IttCh, 

0. 

.0001 
.0002 
.0002 
.0003 
.0004 
.0006 
.0008 
.0012 
.0019 
.0081 
.0041 
.0049 
.0054 
.0060 
.0065 
.0069 
.0071 
.0076 

.0086 

.0092 

.0096 

.0104 

.0111 

.0130 

.0140 

.0152 

.0165 

.0190 

.0233 

.0299 

.0382 

.0496 

.0648 

.0878 

.1077 

.1398 

.16 

.20 

.24 


Infh. 
0. 


0.+ 


.0018 


.0954 


.0075 


.0140 


Initial  load. 


Bested  under  initial  load  15  bonzs 


Scale  starte  and  edges  contract. 


Tensile  strength. 

Fractured  along  line  otxivei  holes.    Appearance 
silky. 


Maximum  stress  an  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 40  980 

Tension  on  net  section  of  plate ]    68!  210 

Compression  on  bearing  surface  of  rivets ..'...'.'.]  102  680 

Shearing  on  rivets ...IlJi!    21^200 

Elongation  of  rivet  holes,  '^41,  ''.39,  ''37,  ".36,  ".37,  ".39, 

Edges  open  ".10  each. 
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TESTS   OF   IKON   AND   STEEL. 


No.  1317. 
ii"  steel  plate.) 


(^"  iron  rivets;  f"  drilled  holes;  IJ^ 

Areas. 


pitch.) 


Sqiuire  InohM. 

GroM  seotional  area  of  plate S.77) 

Not  aectional  an*a  of  plate L083 

Bearinfrsnrface  of  rivets ^    1. 107 

Shearing  area  ot  rivets.  £.800 


^Applied  loads. 


In  gaaj^ed  len^b. 


Total 


Per^s<jna«  j,,,^^,,,,\ 


Bemarks. 


Set. 


Pound§, 

2,772 

6.544 

8.316 

11,088 

13.860 

16,632 

19,404 

22, 176 

24,948 

27.720 

30.493 

83.264 

86.036 

38.808 

41,580 

44,352 

47. 124 

49, 890 

52,668 

55, 440 

58,212 

60,984 

63,756 

66,528 

69.300 

72,072 

74,844 

77, 616 

80.388 

88.160 

85.932 

88,704 

91, 476 

94.248 

97,020 

99.792 

102,564 

105. 8.36 

108, 108 

110,  8Wi 

113.652 

114,850 


Foundt. 

1,000 

2.0U0 

8,000 

4,000 

6,0(0 

6,000 

7,000 

8.000 

9.000 

10,000 

11.900 

12,000 

]8,0u0 

14,0u0 

15.000 

16.000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23,000 

24.000 

25.000 

26,000 

27,000 

28.000 

29.000 

30,000 

81, 0(»0 

82,000 

83,000 

84.000 

35.000 

36.  000 

87.000 

88,000 

89,  000 

40.000 

41, 0(K) 

41,430 


Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0008 
.0005 
.0007 
.0011 
.0019 
.0024 
.  0  J29 
.0034 
.0040 
.0046 
.0047 
.0054 
.0064 
.0075 
.0083 
.0u92 
.0007 
.0105 
.0113 
.0126 
.0136 
.0159 
.0180 
.0218 
.0263 
.0.343 
.0424 
.0540 
.0691 
.0900 
.1056 
.1286 
.1660 
.20 
.23 
.28 


Inch. 
0. 


.0010 


.0034 


.0062 


.0088 


Initial  load. 


.0176 


Scale  starts  and  plate  costiaots. 


,  Tensile  strength. 


Fractured  along  Hue  of  rivet  holes,  beginulDg  at  west  edge.    Appear- 
ance silky. 

Maximum  stress  on  joint  Poands  per  sqaare  ineh. 

TennioQ  on  fcmss  section  of  plato 41,4^0 

Tension  oil  nut  section  of  plate         68,980 

Comprestfiou  on  bearing  surface  of  rivets 1«3, 754i 

Shearing  on  rivets. , 21,670 

Elongation  of  rivet  holes,  ".39,  ".37,  ".35,  ".36,  ".37,  ".37. 
Open  at  edges  ".05  each. 


TESTS   OF   IRON   AND   CTEEL. 
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No.  1318. 
(I"  steel  plate.) 

~         1 


<^x^*> 


(H'' iron  rivets;  f' drilled  holes  j  2"  pitch.) 

Areas,  tSqawe  inohM. 

GroHWHstioiMlareaofplato 2.942 

NetMotional  area  of  plate.... L840 

liMViiiK  sarface  of  riyeto 1.102 

ShearioKaraaofriyeU 5.800 


Applied  loads. 

In  gauged  length. 

ToUl. 

Persqaare 
inch. 

Elongation. 

Set. 

Bemarka. 

1  Poundt. 

2,042 

5,884 

8,826 

11,768 

14, 710 

17,652 

20.594 

23,536 

26.478 

29,420 

32,862 

35,304 

38,246 

41.188 

44, 130 

47,072 

50,014 

52.956 

55,898 

58,840 

61,783 

64.724 

67,666 

70,608 

73,550 

76,492 

79,434 

82,376 

85,318 

88.260 

91,202 

94,144 

97,086 

100.028 

102,970 

105.913 

108,854 

111,796 

114, 788 

117,680 

120.622 

123,664 

Pound$. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

80,000 

31^000 

32,000 

33,000 

34,000 

35.000 

36,000 

37,000 

88,000 

89,000 

40,000 

41,000 

42,000 

42.180 

Inch. 

0. 

.0001 
.0004 
.0006 
.0008 
.0010 
.0013 
.0016 
.0021 
.0030 
.0040 
.0050 
.0055 
.0060 
.dn65 
.00«6 
.0071 
.0076 
.0081 
.0086 
.0095 
.0100 
.0105 
.0111 
.0121 
.0132 
.0144 
.0155 
.0165 
.0188 
.0217 
.0263 
.0560 
.0715 
.0881 
.1090 
.1272 
.1584 
.19 
.22 
.28 
.82 
.36 

Ineh, 
0. 

Initial  load. 

Scale  ttarte  aod  odgM  ooatraeti. 
Tensile  stiength. 

.0001 

.'ooii" 

.0040 

.0052 

.0075 

.0121 

.0775 

124,100 

Fractured  along  line  of  riveting,  beginning  at  west  edge.    Appear- 
ance silky. 

Maximum  Btreas  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 42, 180 

Tension  on  net  section  of  plate 67,450 

Compression  on  bearing  surface  of  rivets 112,610 

Shearing  on  rirets 28,420 

Elongation  of  rivet  holes,  '^48,  ".45,  ".41,  ^',41,  ".44,  ".4r». 
Open  at  edges  ".10  each. 
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TESTS  OF   IROX   AND   ST££L« 

No.  3319. 

(J"  Steel  plate.) 


<S:>c2£> 


(H"  iron  rivets;  %"  drilled  holes;  2"  pitch.) 

Areas. 

Sqnare  inchea. 

OroMaectionalareftofplato 2.882 

KetsectioimlareaofplAto 1.802 

Bearing  snrfiBce  of  rirets 1.080 

Shearing  area  of  rivete , 6.300 


I- 


AppUed  loads. 


In  ganged  lengUi. 


Total. 


Per  Mqnare 


MIUI 

Dcn. 


incl 


B«]Mr1(8, 


Elongation.'       Set. 


Paundt.      Pounds. 
123,100  <         i3,000 


Inch. 


Inch. 


.\  Tensile fttrength. 
I  Fractured  along  line  of  rivoting,  bogiimilig  at 

west  edge. 
I  Appearance  silky. 


Maximum  stress  on  joint. 

Ponnda  per  square  inch. 

Tension  on  gross  section  of  plate 43,000 

Tension  on  net  section  of  plate 68.770 

Compression  on  bearing  surface  of  rirets '. IH.T.'in 

Shearing  on  TiTcta «»3  3i«» 

Elongation  of  rivet  holes,  "M,  ".48,  ".44,  ".40,  ".38,  ".38. 
Open  at  edges  ".20  and  ",05. 
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No.  1320. 


(i''  steel  plate.) 


to  >c  >< 


izr^sr 


(1^"  iron  rivets;  f"  drilled  holes;  2i"  pitch.) 

Areas. 

Square  inches. 

Grniis  sectional  area  of  plate 8.100 

Net  sectional  area  of  plato 2. 007 

Bearing  snrfaceof  rivets 1.093 

Slieariiig  area  of  rivets fi.800 


Applied  loads. 


Ill  ganged  length. 


Total. 


Poundt. 
3,100 
6.2C0 
9.300 
12,  400 
15,500 
18,600 
21,700 
24,800 
27,900 
31,000 
34,100 
37.200 
40, 300 
43, 400 
46.500 
49.  600 
52, 700 
55.800 
58,900 
62. 000 
65.100 
C8.200 
71,300 
74, 400 
77,500 
>0,600 
83,700 
P6,800 
89,900 
03, 000 
96,100 
99,200 
102.300 
105,400 
108, 500 
111.600 
114,700 
117,800 
120,900 
134,000 


Persqnare 
inch. 


Poundi. 
1, 000 
2.000 
3,000 
4,000 
5.000 
0,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15. 000 
16,000 
17.000 
1R,U00 
19.000 
20.000 
21,000 
22.000 
23,  000 
24.000 
25,  000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32.000 
83,000 
34.000 
35,000 
36,000 
37,000 
88,000 
.39, 000 
40,000 


Inch. 

0. 
.0001 
.0002 
.0008 
.0005 
.0007 
.0015 
.0022 
.0035 
.0045 
.0051 
.0060 

.ooei 

.0074 

.0081 

.0087 

.0092 

.00P8 

.0108 

.0115 

.0120 

.0130 

.0139 

.0149 

.0160 

.0172 

.0181 

.0201 

.0219 

.0242 

.0306 

.  0495 

.0617 

.  0730 

.0885 

.1075 

.  1230 

.1480 

.18 

.21 


Remarks. 


Elongation.;   Set. 


Tnch. 
0. 


.0002 


.0033 


.0059 


.0076 


.0110 


.0175 


Initial  load. 


I  Edges  contract. 
Scale  starts. 


824 


TESTS  OF  IBON  AXO  STEEL. 


In  gaaged  length. 

Bemtrko. 

ToUL 

Permue 

Elongmtlon. 

Set 

Pounds. 

m.ioo 

130,200 
133,800 
133,800 

Pounds. 
41.0U0 
4'i.OOO 
43,000 
43,060 

Inch. 

0.V4 
.28 
.32 

Inch. 

Tensile  etrengtli. 

Fractared  along  line  of  riveting,  beginning  first  at  west  edge.    Ap- 
pearance silky. 

Maximum  Miress  on  joint 

Pounds  per  ■qnare  inch. 

Tenakm  on  groes  Mctlcm  of  plate 43,000 

Tension  on  net  Mctiott  of  plate       60,520 

Compression  on  beanng  surlace  of  rirets 123;  140 

Shearing  on  ri^oU 25^190 

Elongation  of  rivet  holes,  ".65,  ''.49,  ''.47,  ".47  ".49,  ".54. 
Open  at  edges  ".15  and  ".20. 
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No.  1321. 
{H'  steel  plate.) 


as 


(1^  iron  rivets ;  f  drilled  holes ;  2^"  pitch.) 

AreoB. 

Square  inches. 

Oroaaeeotioiial  area  of  plate 8.100 

Net  MctloDsl  area  of  plate 2.0U7 

Rearini^Bnrface  of  rivets 1.008 

Shearing  area  of  rivets 5.8U0 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

• 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set 

Poundt. 
8,100 
6,200 
9,300 
12.400 
15.500 
18.600 
21.700 
24,800 
27.900 
31.000 
31,100 
87.200 
40.800 
43.400 
46.600 
49.600 
52.700 
55,800 
58.900 
62.000 
65.100 
68.200 
71. 300 
74,400 
77.500 
80.600 
83.700 
86.800 
89.900 
93.000 
06,100 
99,200 
102.800 
105.400 
108.500 
111.600 
114.700 
117.800 
120.000 
124.000 
• 

Pound; 
1.000 
2.000 
8.000 
4.000 
5,000 
6.000 
7.000 
8.000 
9,000 
10.000 
11.000 
12.000 
18.000 
14.000 
15.000 
16.000 
17.000 
18.000 
19.000 
20.000 
21.000 
22.000 
^000 
24.000 
25,000 
26,000 
27.000 
28.000 
29.000 
80.000 
81,000 
82.000 
83.000 
34.000 
35,000 
86,000 
37,000 
88,000 
80.000 
40,000 

Inch. 
0. 
0. 

.0001 
.0002 
.0004 
.0002 
.0004 
.0009 
.0015 
.0018 
.0021 
.0023 
.0024 
.0025 
.0028 
.0037 
.0044 
.0052 
.0062 
.0072  1 
.0080 
.0090 
.0101 
.0110 
.0120 
.0137 
.0147 
.0168 
.0168 
.0246 
.0370 
.0530 
.0690 
.0850 
.0091 
.1148 
.1374 
.16 
.IR 
.21 

Inch. 

a 

Initial  load. 

Sdgeo  contract 
Scale  startn. 

0. 

.0017 

.0024 

.0054 

.0087 



.0187 

.0687 
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TESTS   OP   IRON  AND   STEEL. 


Applied  load.             In  ganged  length. 

1 

Total. 

Poundt. 
127. 100 
130.200 
133,830 
186,400 
136,500 

Per  ftqnare 
Inch. 

Elongation. 

Inch. 
.26 

Set. 

Kffmarkiu 

% 

Pound*, 
41,000 

Inch. 

42,000 
48,000 
44,000 
44,030 

.29 
.33 
.40 

Tennfle  strength. 

1 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

M(iximum  stress  on  joint. 

Fonnds  per  aqaare  inch. 

Tension  on  groBs  sectioD  of  plate 44,030 

Tension  on  net  section  of  plate <W,  ooo 

Compression  on  bearing  sar&ce  of  rivets 124, 8Ko 

Shearing  on  rivets 25,750 

Elongation  of  rivet  holes,  ".56,  ''.51,  ".49,  ".49.  ".54,  ".59. 
Open  at  edges,  ".15  each. 


No.  1322. 


(i"  steel  plate.) 


<  2.''x  2^> 


(\l  iron  rivets ;  J  drilled  holes ;  2^"  pitch.) 

Areas. 

Sqaare  inch<*«. 

Orofls  sectional  area  of  plate 0.310 

Net  sectional  area  of  plate 2.207 

Bearing  snrflioe  of  rivets M03 

Shearing  area  of  dvets • 5.300 


Applied  loads. 


Total. 


Poundi. 

3,310 

6.620 

9,930 

13.240 

16.550 

19.860 

23,170 


Per  square 
•inoQ. 


PoundM. 
1,000 
2.000 
3,000 
4,000 
5.000 
6,000 
7.000 


In  ganged  length. 


Kemarks. 


Elongation, 


Set. 


Inch.  Inch. 

0.  0. 

.0001  I 

.0002  ' 

.0003  

.0004  .0001 

.0005 

.0007  I 


I 


Initial  load. 


TESTS   OF  IBON  AND   STEEL. 
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Applied  load. 

In  imaged  length. 

Unmtirkn, 

ToteL 

Persqiiare 
iDcL 

Set 

PkHMldf. 

26,480 
29,790 
33,100 
80,410 
89,720 
43,030 
40,840 
49,650 
52,900 
66,270 
69,680 
62,890 
66,200 
69.610 
72,820 
70, 130 
79,440 
82,750 
86,060 
89,870 
92.680 
95,990 
99,800 
102,610 
105,920 
109,230 
112,640 
115,850 
119.100 
122,470 
125,780 
129,090 
132,400 
135,710 
139,020 
142,330 
142,450 

Poviuff. 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
.  14,000  , 
15^000  ' 
10,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25^000 
26,000 
27,000 
28,000 
29.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
43,040 

Inch, 
0.0009 
.0018 
.0019 
.0027 
.0039 
.0045 
.0052 
.0058 
.0065 
.0067 
.0071 
.  .0074 
.0080 
.0096 
.0107 
.0118 
.0130 
.0141 
.0101 
.0177 
.0207 
.0301 
.0481 
.0061 
.0828 
.0975 
.1170 
.1402 
.1655 
.19 
.21 
.26 
.80 
.83 
.39 
.45 

InOL 

Edges  oontrsct. 
Tensile  strength. 

0.0016 

.0060 

.0070 

.0118 

.0412 

............ 

Fractured  along  line  of  riveting,  beginning  at  east  edge.    Appear- 
ance silky  lamellar. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 43,040 

Tension  on  net  section  of  plate 64,64o 

Compression  on  bearing  surface  of  riyets.. 129,150 

Shearing  on  rivets 20,880 

Elongation  of  rivet  holes,  ''.61,  ^'.57,  ".58,  ".67,  ".61,  ".64. 
Open  at  edges,  ".20  and  ".15. 
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TESTS   OF   IBON  AND   BTEEI^ 

Ko.  1323. 

(if'  steel  plate.) 


^J    19 


a  ^ 

^ 


(\\  iroa  rivets;  %  drilled  holes;  2\"  pitch.) 
Arta9, 


GroM  sectional  area  of  i»late. 
Ket  aeotiooai  area  of  plate . . . . 
Bearing  aarlkoe  of riveta  .... 
Sheacingareaof  riyeta 


Square  inches. 

a.337 

2.225 

1.112 

5.300 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  sqoare 
inch. 

Set 

Remarks. 

Pfrnndi, 
8,837 
0.074 
10,011 
13,848 
16.685 
20,022 
23,860 
26.606 
80,038 
88,370 
86.707 
40,044 
48.381 
46,718 
60,065 
68,802 
66,720 
00,066 
63,403 
66,740 
70,077 

Poundt, 
1,000 
2,000 
8,000 
4,000 
6,000 
6^000 
7,000 

aooo 

0,000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16.000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26.000 
27.000 
28.00U 
20,000 
80,000 
81.000 
82.000 
83,000 
34.000 
85.000 
86.000 
37.000 
88,000 
30.000 

Inch. 

0. 

.0000 
.0001 
.0001 
.0002 
.0008 
.0005 
.0018 
•  .0020 
.0036 
.0043 
.0047 
.0055 
.0060 
.0066 
.0078 
.0080 
.0087 
.0007 
.0100 
.0123 
.0130 
.0140 
.0160 
.0160 
.0184 
.0204 
.0234 
.0288 
.0382 
.0660 
.0605 
.0876 
.1035 
.1221 
.1467 
.18 
.20 
.23 

Inch, 
0. 

Initial  load. 

.0001 

.0088 

.0063 

.0083 

73, 414 

76.751 
80,088 
83.425 
86,762 
00,000 
08,436 
06,773 

.0118 

100.110 
103,447 

.03.0 

106.784 
110, 121 
118, 458 
116,705 
120,132 
123,460 
126.800 
180  143 

Edges  contract 



.1118 

Scale  ntartn. 
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AppUed  loAds. 

In  ganged  lengtha. 

Itemarkfr 

ToUl. 

Per  MOATe 
inch. 

Elongation. 

Set. 

Poundt. 
133. 4K0 

Pounds. 
40,000 
41.000 
42.000 
43.000 
43.810 

Inch, 
0.27 
.82 
.36 
.40 
.45 

Jwsh, 

Tensile  strength. 

138,817 
140.  1&4 
143.  491 
146.180 

Fractured  along  line  of  riveting,  beginning  at  the  west  end.   Appear- 
ance, silky  lamellar. 

Maximum  stresi  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate .*. 43,810 

Tension  on  net  section  of  plate 65,  700 

Compression  on  bearing  surface  of  rivets : 131,460 

irhearing  on  riyete «.. « 27,580 

Elongation  of  rivet  holes,  ^'.61,  ''.59,  ''.56,,  ".56  ^'.60,  '^66. 
Open  at  edges,  ^M5  and  ".20. 

No,  1324. 

(i"  steel  plate.) 


7 

Ot 

^  ^ 

^1 

0 

^fifl  • 

•°S  1 

Oss 

'^  J  J 

6% 

R|  ^ 

Q 

Oi 

*« 


^ 


(ff  iron  rivets ;  J"  drilled  holes;  1  J"  pitch.) 

Areas. 

Square  inches. 

Gross  sectional  area  of  ptate 2.792 

Net  sectional  area  of  plate 1.490 

Bearing  surface  of  rivets *. 1.302 

Shearing  area  of  rivets 7.216 


Applied  loads.       1      In  gauged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bemarki. 

Pounds. 
2.792 
5,584 
8.376 
11.168 
13.960 
16^752 

Pounds. 
1.000 
2,000 
8.000 
4,000 
5,000 
6,000 

Inch. 
0. 
.0001 

.0002 
.0002+ 
.0003 
.0004 

Inch. 
0. 

Initial  load. 

.6000* 

; 
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TESTS   OE'IBON  AMD   STEEL. 


Applied  kMdB. 

In  gsaged  length. 

Bemarks. 

ToUL 

Ferwmare 

Elongation. 

Set 

Pouiulf. 

JS-Sil 

2%  836 
2M28 
27.920 
80,712 
88^604 
86,296 
89^088 
41,880 
44,672 
47,464 
60,256 
63,048 
56,840 
58,632 
61,424 
64,216 
67.008 
69,800 
72,692 
76,884 
78,176 
80,968 
83,760 
86,652 
89,844 
92,186 
94.928 
97,720 
100,512 
103.304 
106,096 
.  107,900 

Potmdf. 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
16.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
20,000 
80,000 
31,000 
82.000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
38,650 

Inch, 

aooo5 

.0008 
.0017 
.0026 
.0086 
.0044 
.0061 
.0060 
.0070 
.0080 
.0085 
.0090 
.0094 
.0099 
.0106 
.0111 
.0117 
.0127 
.0136 
.0153 
.0178 
.0200 
.0236 
.0203 
.0364 
.0454 
.05M 
.0605 
.0808 
.0992 
'    .1245 
.1640 
.22 

JfldL 

Edges  contnet,  and  ecale  starts. 

aooi9  . 

.  0064 

.0069 

.0091 

.0230 

.0712 

Fractured  along  line  of  riveting,  simaltaneoas  fracture  in  all  sections. 
Apx>earance,  silky,  slight  lamination. 


Maximum  tiresi  on  Joint. 

Ponnda  per  square  inch. 

Tension  on  gross  section  of  plate 38,660 

Tension  on  net  seetion'Of  plate 72,460 

Compression  on  bearing  surface  of  rivets 82,670 

SheaJingon  rivets 14,950 

Elongation  of  rivet  holes,  ".32,  ''.31,  ''.32,  ".31,  ".30,  ".30. 
No  opening  at  edges  of  plate. 
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No.  1325. 
(\l'  steel  plate.) 


^ 


<2r  2r> 
(}|  iron  rivets;  J'' drilled  holes ;  1  J'' pitch.) 

Areas,  Square  iDcheii. 

6ro88  Beotional  area  of  plate 2.756 

Net  seotioniil  area  of  plate 1.470 

Bearing  aarface  of  riveta 1.2R8 

Shearing  area  of  rlTeta 7.216 


Applied  loads. 


Total      ^®4  J?Jh  "* '  Elongation.  |       Sot. 


In  ganged  length. 


Bemarka. 


Poundt. 

PoundM. 

2.756 

1,000 

6,512 

2,000 

8.268 

3,000 

11.024 

4.000 

13.780 

5,000 

16,536 

6,000 

19,2»2 

7,000 

22,048 

8,000 

24.804 

9,000 

27,560 

10,000 

80, 316 

11,000 

83,072 

12,000 

35,828 

13,000 

88,584 

14,000 

41,340 

15,000 

44,096 

16.000 

46,852 

17,000 

49,608 

18,000 

52,864 

19,  000 

55.120 

20,  000 

57,876 

21.000 

60,632 

22,000 

63,888 

23, 000 

66,144 

24,000 

68,900 

2.'>,000 

71,656 

26,000 

74,412 

27,000 

77,168 

28,000 

79,924 

29,000 

82,680 

30,000 

85,436 

31,000 

88,192 

32,000 

90,948 

33,000 

93,704 

34,000 

96,460 

85.  000 

99,216 

36.000 

101.  972 

37.000 

104,728 

38.000 

107, 484 

39. 000 

108,680 

39. 430 

I 


Inch. 
0. 


Initial  load. 


0. 


.0014 


.0042 


JncA. 

0. 

0. 

0. 

0. 

.0001 

.0002 

.0003 

.0005 

.0007 

.0018 

.0021 

.0028 

.0035 

.0043 

.0050 

.0058 

.0064 

.0071 

.0082 

.0092 

.0100 

.0106 

.0112 

.0118 

.  0124 

.0135 

.0145 

.0162 

.0189 

.0219 

.0256 

.0305 

.0388 

.0470 

.0580 

.0715 

.0844  Scale  8t;irU. 

.1095  

.1450   

.20    Tensile  strength. 


.0076 


.0100 


.0176 


.  0513      Edges  contract 


Simaltaneous  fracture  aloii^  liuc  of  riveting.    Appearance,  silky. 

Maxim u  m  stress  on  join  t.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate , 39, 430 

Tension  on  net  section  of  plate 73,930 

Compression  on  bearing  surface  of  rivets 84,510 

Shearing  on  rivets 15,010 

Elongation  of  rivet  holes,  ".31,  ".34,  ".32,  ".29,  ".30,  ".37, 
^o  opening  at  edges  of  plate. 
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TESTS  OF  IBON  AND  BTEEL, 


TSo.  1326. 
(i"  steel  plate.) 


<  ^x  2**> 


(}|"  rivets;  J'' drilled  holes;  2'' pitch.) 

Areas,  Square  inches. 

Gross  aectionai  aroa  of  plate 2.892 

Net  sectional  area  of  plate 1.627 

Bearing  snrfaoe  of  riretc 1.265 

Shearing  area  of  rivets 7.216 


Applied  loads. 

In  franged  length. 

BemarkB. 

TotsL 

Persqnare 
inch. 

Eloncation. 

Set. 

Pound 
2.892 
5,784 
8,676 
11.568 
14,460 
17.852 
20,244 
23.136 
26.028 
28,920 
81,812 
84.704 
37,596 
40.488 
43.380 
46.272 
49.164 
62.056 
54.948 
57.840 
60.732 
03,624 
66,516 
69, 408 
72.300 
75. 192 
78,084 
80, 976 
83.868 
86,760 
89,652 
92.544 
9.\486 
98,328 
101,220 
104. 112 
107,004 
1U9.89G 
112,788 
115,680 
116.650 

Poundi. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13.000 

14.000 

16.000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

26,000 

27,000 

28.000 

29,000 

30,000 

31.000 

82,000 

3d,  000 

84.000 

85.000 

36,000 

87. 0(10 

88,000 

89.000 

40.000 

40.340 

Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0004 
.0005 
.0014 
.0024 
.0034 
.0044 
.0049 
.0057 
.0064 
.0072 
.0080 
.0086 
.0094 
.0101 
.0112 
.0116 
.0122 
.0129 
.0139 
.0159 
.0173 
.0200 
.0232 
.0270 
.0325 
.0396 
.0484 
.0586 
.0721 
.0925 
.1130 
.1431 
.10 
.22 
.29 

IneK 
0. 

Initial  loadi 

Scale  starts  and  edges  contract. 
Tennile  8trenf;th. 

.0001 

.0018 

.0048 

.0067 

.0080" 

.0205 

.0626 

Simaltaneons  fractare  along  line  of  rivetinj^.    Appearance  silky. 

Maximum  8tre$8  on  joint  rounds  per  square  inch. 

Tension  on  fcrosB  section  of  plate 40.340 

Tenitiononnet  eectlon  of  plate 71.7C0 

Compression  on  bearing  surface  of  rlrets 92.210 

Shearing  on  rivets ^    l&HQ 

Elongation  of  rivet  holes,  ".38,  '^35,  ".31^,  ^',33,  '^33,  ".33, 
Open  at  edges,  ".05  ana  ",03, 
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No.  1327. 
(I"  steel  plate.) 


B^ 


1^ 

X     X 


I 


sr^^> 


(Jf  rivets;  I"  drilled  holes;  2"  pitch.)    . 

Jrea«Cv  Square  Inches. 

6roM  eectional  area  of  plate 2.909 

Ket  nectional area  of  plate 1.688 

Bearing  aarfoce  of  rivets 1.271 

Shearing  area  of  rireta ; 7.216 


AppUed  loads. 

In  ganged  length. 

• 
Semarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 

2.909 

5.818 

8.727 

11,636 

14,  545 

17,454 

20,  363 

23.272 

26, 181 

29;  090 

31,999 

34,908 

87,  817 

40.726 

43.635 

46,544 

49,453 

62,362 

65,271 

58.180 

Gl.  089 

03.998 

66,907 

09,816 

72.  725 

75.  634 

78.548 

81.452 

84.361 

*  87,  270 

00,179 

93.088 

95.997 

98,906 

lot,  815 

104,724 

107,633 

110, 542 

113,451 

116,360 

119.269 

120, 080 

Poundi. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13. 000 

14.000 

15.000 

16,000 

17, 000 

18. 000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27.000 

28,000 

29.000 

30.000 

81, 000 

32.000 

83.000 

84,000 

35.000 

36.000 

87.000 

38,000 

39,000 

40,000 

41,000 

41, 280 

,    Inch. 
0. 

.0002 
.0004 
.0006 
.  0008 
.0010 
.0015 
.0018 
.0021 
.0026 
.0032 
.  0038 
.0045 
.0050 
.  0057 
.0062 
.00*?9 
.0075 
.0080 
.0085 
.0094 
.0099 
.0105 
.0109 
.0117 
.0132 
.0140 
.0152 
.0165 
.0190 
.0220 
.0250 
0315 
.0410 
.0520 
.0680 
.0846 
.1065 
.14 
.18 
.21 
.26 

Inch. 
0. 

Initial  load. 

Edges  contract  and  scale  starts: 
Tensile  strength. 

.0001 

.0015 

.0035 

.0050 

.0070 

0127 

.0437 

SimultaDeous  fracture  along  line  of  riveting.    Appearance  silky. 

Maximum  atrens  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 41,280 

Tension  on  net  section  of  plate , 73,310 

Compression  on  bearing  surfa.e  of  rivets 94,480 

Shearing  on  rivets 16^640 

Elongation  of  rivet  holes,  '^35,  ".32,  ".32,  ".33,  "32,  ".30, 
Open  at  edges,  ".02  and  ".00. 
S.  Ex.  36 53 
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TESTS   OF  IRON  AND   STEEL. 


No.  1328. 
(i''  steel  platd.) 


to   H  ^  N: 


{\y'  iron  rivets;  J'f ^drilled  holes,-  2\^'  pitch.) 

Areas,  Sqnaro  iBohes. 

OroBS  Motkmal  areft  of  pl»te i075 

Net  Bectional  area  of  plate '. " ".'\    1.810 

•Bearing sarfaoe of  rivets *.      * 'lt?«5 

Sbeaiiiig  area  of  rivets IIII!'  \ 7*21« 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Pound*. 

8,075 

6,150 

9,225 

12.300- 

15, 375 

18,450 

21,525 

24,600 

27,675 

30,750 

83,825 

86,900 

89, 975 

43,050 

46,125 

49.200 

52,275 

55,350 

58,425 

61,500 

64,575 

67.650 

70.726 

78.800 

76,876 

79,950 

83,025 

86,100 

89,175 

92,250 

95,  325 

08,400 

101, 475 

104, 550 

107,625 

110, 700 

113,776 

116,860 

119,925 

123. 000 

128,076 

129,150 

130, 050 

Fowi%d». 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15.000 

16.000 

17,000 

18,000 

19, 000 

20,000 

21. 000 

22,000 

23,000 

24. 000 

25.000 

26,  0()0 

27.000 

28,  000 

29.000 

80,000 

81,000 

82. 000 

83,000 

34.100 

85,000 

36, 000 

87,000 

88,000 

89,000 

40, 000 

41,000 

42,000 

42.290 

Inck, 

0. 

.0001 
.0001 
.0002 
.0003 
.0012 
.0023 
.0028 
.0036 
.0041 
.0047 
.0056 
.0005 
.0072 
.0081 
.0089 
.0097 
.0101 
.0107 
.0112 
.0123 
.0131 
.  0140 
.0148 
.0158 
.0174 
.0188  • 
.0203 
.0216 
.0241 
.0257 
.0310 
.0370 
.0460 
.0582 
.0712 
.0856 
.1000 
.1200 
.16 
.21 

'.24 

JneA. 
0. 

Initial  load. 

Edges  contract  and  scale  starts. 
Tensile  strength. 

.0002 

.0036 

.0066 

.0085 

.0114 

.0178 

.0493 

Fractured  along  line  of  riveting  beginning  at  west  edge.  •  Appearance 

S^'^y  •  Maaimum  9trea$  on  joint  Poimda  p«r  aqute  tocb. 

Tension  on  gross  section  of  plate 6S;S90 

Tension  on  net  section  of  plate 71850 

Compression  on  bearing  surfiftce  of  rivets 10B,81O 

Shearing  on  rivets .'. ,..,      Ul^02i> 

Elongation  of  rivet  holes,  '^41,  "Al,  'MO,  ''.40,  ".40,  "•48. 
Open  at  edges,  ".06  and  'M5. 


TE8TS   OF  IBON  AND   STEEL. 

No.  1329. 

(i^'Bteel  plate.) 
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(II''  iron  rivetsj  J  drilled  holes;  2J"  pitch.) 

Areas, 

Square  inches. 

Oross Bectional  areaof  plate 8  088. 

17et sectional  areaof  plate 1.817 

Bearing  surface  of  rivets 1.271 

Shearing  area  of  dvets 7.216 


AppUed  loads. 

In  ganged  length. 

Bemarkfl. 

Total. 

1 

Per  squaro 
inch. 

Elongation. 

Set. 

Poundi. 
3,088 
6.176 
9,2«4 
12,352 
i:.  440 
18, 528 
21,  616 
24,704 
27,792 
30,880 
83.968 
87.056 
40. 144 
43.232 
46.320 
49.408 
52,496 
55,584 
58,672 
61,760 
64.848 
67.936 
71,024 
74, 112 
77,200 
80.288 
83,376 
86,464 
89,552 
92,640 
96,728 
98, 816 
101,904 
104,992 
108,080 
111,168 
114,256 

Pound9. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19, 000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
80,000 
81,000 
32.000 
83,000 
84,000 
85,060 
86,000 
87,000 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0009 
.0016 
.0024 
.0034 
.0042 
.0052 
.0059 
.0064 
.0074 
.0079 
.0088 
.0006 
.0104 
.0108 
.0114 
.0128 
.0136 
.0141 
.0149 
.0159 
.0174 
.0184 
.0196 
.0210 
.0225 
.0265 
.0816 
.0406 
.0515 
.0675 
.0824 
.0986 

Inch. 
0. 

Initial  load. 

.0008 

.0036 

.0060 

.0084 

.0113 

.0161 

.0581 
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TESTS   OF   IBON   AND   STEEL. 


Applied  loada. 

.  In  ganged  lengths. 

Tot-.  ^'I„X" 

Elongation.        Set. 

PoundM.  !    Pound*. 
117,344    i        38.000 
120,  432    i        39,  000 

Inch. 
.1200 
.  11 

Inch. 

Scale  Btarta. 

Tensile  strength. 

123.520    1        40.000    ;          .11 
126.608    1        41.000    1          .21 
120.696            42.000    1          .25 
132,000            42,750    j       -.32 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge. 

Maximum  stress  on  Joint 

Poands  per  square  inch. 

Tension  on  gross  section  of  plate 42,7riO 

Tension  on  net  section  of  plate 72.6f»0 

Compression  on  bearing  sarface  of  rivets .> 103,860 

Shearing  on  rirets 18,290 

Elongation  of  rivet  holes,  ''.40,  ".40,  ".39,  ".43,  ".44,  ".50. 
Open  at  edges,  ".07  and  ".20. 


No.  1330. 
(i"  steel  plate.) 


B 


.? 


^  **  ^  i 


(It"  iron  rivets;  J"  drilled  boles;  2^"  pitch.) 

Areas, 

Square  inches. 

Gross  sectional  area  of  plate 3.348 

Ket  sectional  area  of  plate 2.046 

Bearing  surface  of  rivets l.S^ii 

Shearing  area  of  rivets •  7.210 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total.    /^®i^*"* 

EloDgation. 

Set. 

Pounds. 
3,348 
6,606 
10,044 
13.392 
16,740 

Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 

Tneh. 
0. 

InitUl  load. 

.0003 

TESTS  OF  mON  AND  STEEL. 
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In  gaaged  la&gtbt. 

Bmttkft 

ToUL 

PerMnsre 
inok 

Elongi^tloD. 

Bet. 

20^088' 

23,486 

26,784 

80.182 

33,480 

86,828 

40.176 

43.684 

46,872 

60.220 

63,568 

66,916 

60,264 

63,612 

66,960 

70.808 

73.656 

77.006 

80.882 

83,700 

87,018 

90.396 

03.744 

97.003 

100.440 

103,788 

107,136 

110,484 

113,883 

117. 180 

120.628 

123.876 

127.224 

130,673 

183,920 

137,268 

140.616 

143.964 

144,800 

Poundt. 
6^000 
7.000 
8.000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19.000 
20.000 
21,000 
22.A00 
28.000 
24.000 
25,000 
26^000 
27.000 
28.000 
29.000 
80,000 
31,000 
82,000 
83.000 
84,000 
85,000 
86;  000 
87.000 
88,000 
89.000 
40,000 
41.000 
42.000 
43,000 
43.100 

Inch, 
.0006 
.0009 
.0018 
.0017 
.0020 
.0025 
.0034 
.0087 
.0044 
.0049 
.0056 
.0063 
.0071 
.0081 
.0090 
.0101 
.0106 
.0114 
.0121 
.0127 
.0141 
.0151 
.0161 
.0178 
.0198 
.0240 
.0274 
.0877 
.0430 
.0668 
.0810 
.1040 
.18 
.16 
.19 
.23 
.27 
.34 
.88 

Inch. 

soiao'ftwti. 

TensUd  Btnngth. 

.0014 

.0068 

.0061 

.0085 

.0189 

.0484 

Fractured  along  line  of  rivetiag,  beginning  at  the  east  edge ;  appear- 
ance silky. 

Maximum  atrtw  on  Joint 

Pounds  per  aqoAre  inoh. 

Texuioa  on  gross  seoMoa  of  piste....? 43,100 

Tension  on  net  seotlon  of  plate 70^680 

Compression  on  bearing  snrteoe  of  rivets 110^880 

Shearing  on  riyets 20^000 

Elongation  of  rivet  holes^  ".52,  "A7,  ".44,  ".41,  ".44,  ".44* 
Open  at  edges,  ".12  and  ".07. 
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TESTS    OF   lEON  AND   STEEL. 


Ko.  1331. 
(i''  steel  plate.) 


(\r 


iron  rivets;  i"  drilled  hole;  2^''  pitch.) 


Areas,  Sqiisre  inebee. 

Otom  seotionai  area  of  plate 8.321 

Net  seotlooal  area  of  plate •. 2.029 

Bearing  aarfiaoe  of  riveta 1.291 

Shearing  area  of  rivets ; 7.216 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqaare 
incii. 

Elongation. 

Set 

Poundi. 

3.321 

6.642 

9,963 

18.284 

16,605 

19,926 

28.247 

26.668 

29.889 

83.210 

30.631 

89.852 

43,173 

.46.494 

49,816 

63.136 

56.467 

69.778 

63,099 

66.420 

69. 741 

73.062 

76.383 

70.704 

83, 026 

86,346 

89.667 

92.988 

96.809 

99.630 

102.951 

.106,  ?72 

109.  593 

112,914 

116.235 

119.556 

122,677 

126. 198 

129.519 

132,840 

136. 161 

137,651 

Poundi. 

1,000 

2,000. 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

.  26,000 

27.000 

28.000 

29,000 

80.600 

81,000 

82.000 

83, 000 

84,000 

85,000 

86.000 

37,000 

88.000 

89,000 

40.000 

41.000 

41,450 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0009 
0017 
.0C23 
.0049 
.0050 
.0060 
.0070 
.0076 
.0084 
.0094 
.0104 
.0112 
.0120 
.0127 
.0134 
.0146 
.0154 
.0161 
.0171 
.  0181 
.0200 
.0213 
.0227 
.0-244 
.0267 
.0327 
.0103 
.0510 
.0650 
.0810 
.1040 
.1265 
.16 
.19 
.28 
.28 
.81 

Jneh.' 
.    0. 

Initial  load. 

• 

1 

».... 

.0008 

.0048 

.0074 

.'oioo" 

.'6129*' 

• 



1 

.0197 

Edges  oontraot  and  scale  starts. 

.0712 

Tensile  strength. 

Fractared  along  line  of  rivetiog,  beginning  at  the  east  edge.  Ap- 
pearance silky,  lamellar. 

Maximum  stress  on  joint.  Pounds  per  sqoare  inch. 

Tension  on  gross  section  of  plate 41.450 

Tension  on  net  section  of  plate 67.  840 

Compression  on  bearing  surface  of  rivets ,. 100.  690 

Shearing  on  rirets 19.089 

Elongation  of  rivet  holes,  ''.47,  "A3j  ''.41,  "43,  ".41,  ".46. 
Open  at  edges  ".05  and  ".12. 
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1^0.  1332. 
(i''  steel  plate.)' 


(H''  iron  rivets;  J'^ 


drilled  holes;  2%"  pitch.) 
Area9, 


SqxuTB  Indies. 

OroM  seotional  area  of  pUte 8.534 

Net  Bectional  area  of  plate 2.232 

Bearing  sor&oe  of  rireta 1.302 

Shearing  area  of  rivets 7.216 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 

Set. 

Poundt. 

8.584 

7,068 

10, 602 

14,136 

17,670 

21,204 

24.788 

28,272 

81.606 

85.840 

88,874 

42,408 

45.942 

49.476 

58,010 

56,544 

60,078 

63,612 

67, 146 

70.680 

74,214 

77,748 

81.282 

84.816 

88,350 

91.884 

95,418 

98.952 

102,486 

106,020 

100,554 

118,088 

116,622 

120,156 

123.690 

127. 224 

130,758 

184,202 

137,826 

141,360 

144,894 

147, 780 

Pound*. 

1,000 
2,000 
8,000 
4,000 
5.000 
6.000 
7.000 
8.000 
9.000 
10,000 
11,000 
12,000 
13.000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
28,000 
24.000 
25.000 
26.000 
27.000 
28.000 
29.000 
80.000 
81.000 
32.000 
83,000 
84.000 
85.000 
86.000 
37,000 
88.000 
89,000 
40,000 
41,000 
41,820 

Inch. 

0. 

0. 

.0001 
.0002 
.0002 
.0003 
.0004 
.0006 
.0009 
.0013 
.0017 
.0022 
.0088 
.0039 
.0049 
.0062 
.0071 
.0077 
.0082 
.0091 
.OlOt 
.0109 
.0117 
.0129 
.0139 
.  0152 
.0162 
.0177 
.0196 
.0228 
.0311 
.0460 
.0640 
.0790 
.0904 
.1220 
.14 
.17 
.20 
.26 
.30 
.87 

Inch. 
0. 

Initialload. 

Xdges  contract  and  scale  starts. 
Tensile  strength 

.0001 

.0011 

.0045 

.0075 

.0112 

.0177 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Appear- 
ance silky,  lamellar. 

Maaimum  9ireM  on  joint.  Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 41,820 

Tension  on  net  section  of  plate 66,210 

Compression  on  liearing  surface  of  rivets r 113,600 

Shearing  on  rivets 20,480 

Elongation  of  rivet  boles,  ".62,  ".56,  ".52,  ".49,  ".50,  ".62. 
Open  at  edges  ".25  and  ".10. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1333. 
(J"  steel  plate.) 


Pi  !? 


2! 


<^    3."*' 


{\^"  rivet  holes ;  J  drilled  holes ;  2%"  pitch.) 

Sqaare  inches. 

OroMMotioiudareftofplAte 1...         ^534 

Ke(  seotloiial  area  of  plate 2.232 

Bearing  saifaoe  of  liTeto •        1.^02 

Sheaitagaieaofriyeto 7.216 


Applied  loads. 

In  ganged  length. 

Bemarka, 

TotaL 

Peraqnare 

iBOh. 

Elongation. 

Set. 

Pound*, 
8,684 
7,068 
10.602 
14. 186 
17,670 
21,204 
24,738 
28,272 
81,806 
85,840 
88,874 
42,408 
45.942 
49, 476 
68,010 
56,544 
60.078 
63.612 
67,146 
70,680 
74,214 
77.748 
81,282 
84,816 
88.350 
91,884 
95,418 
98,962 
102,486 
106,020 
109,554 
118,088 
116,622 
120,156 
123,690 
127.224 
180,758 
184.292 

Pound*. 
1,000 
2,000 
8.000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
88.000 
HOOO 
85.000 
86.000 
87.000 
88.000 

Ineh, 

0. 

0. 

.0001 
.0002 
.0002 
.0008 
.0004 
.0005 
.0006 
.0010 
.0018 
.0023 
.0088 
.0042 
.0051 
.0060 
.0070 
.0075 
.0085 
.0095 
.0105 
.0111 
.0120 
.0133 
.0145 
.0165 
.0177 
.0190 
.0210 
.0238 
.0290 
.0350 
.0450 
.0590 
.0778 
.1080 
.1220 
.15 

Inch. 
0. 

Initial  load. 

.0001 

Edges  contract  and  scale  starts.                         j 

.0002 

.0045 

.0080 

.0122 

.0200 

.0710 

1 

I 
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*    AppU«d  loads. 

In  ganged  lenfcth. 

Bemarks. 

Total. 

Persqnaro 
inch. 

Elongation.'    '  Set. 

1 

Pounda. 
137.tf26 
141, 8«0 
144.804 
148,428 
151, 120 

Poundt. 
39.000 
40,UU0 
41.000 
42.000 
42.700 

Inch. 
.18 
.21 
.20 
.33 
.42 

Inch. 

Tensile  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  east  edge.    Ap- 
pearance silky,  slightly  lamellar. 

MoAimum  8tre$s  on  joint. 

Pounds  per  sqnaie  inch. 

Tension  on  groea  section  of  plate 42,760 

Tension  on  net  section  of  plate 67,710 

Compression  on  bearing  surface  of  rivets 116|070 

Shearing  on  rivets ,.** ...t.....       20, MO 

Elongation  of  rivet  holes,  ".58  ''.56  ''.52  ".52  ".56  ".61. 
Open  at  edges,  ",16  and  ".22. 

No.  1334. 

(i"  steel  plate.) 


<  e'y<^:> 


(II"  iron  rivets;  |"  drilled  holes;  2 J"  pitch.) 

Area»» 

Square  inches. 

Oross  sectional  area  of  plate 8.645 

Ket  sectional  area  of  plate 2.869 

Bearing  surface  of  riveta 1.276 

Shearing  area  of  rivets .' 7.216 


In  gauged  length. 

Bemarks 

Total. 

Per  square 
inoL 

Elongation. 

Set. 

Poundt. 

8,645 

7,290 

•   10,935 

14,580 

Poundt. 
1,000 
2,000 
8,000 
4,000 

Inch. 
0. 
.ooai 

.0005 
.0009 

■ 

Inch. 
0. 

Initial  load. 

842 


TESTS   OF  IBON  AND   STEEL. 


Applied  loads.       |      In  gnaged  length. 

llniniiTlni. 

TotoL 

Per  square ' 

Elongation. 

Set. 

Poundt, 
18,225 
21,870 
25,515 
29,160 
82,805 
86.450 
40,095 
43,740 
47,385 
51,030 
64,675 
68,320 
61,965 
65,610 
69,255 
72,900 
76,546 
80,190 
83,836 
87,480 
91,126 
94,770 
98,415 
102,060 
105, 705 
109,860 
112,995 
116,640 
120.285 
123,330 
127, 675 
131,220 
134.865 
138,610 
142.155 
145.800 
149.445 
153.090 
166,735 
160.380 
162.760 

Poundt. 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80.000 
31.000 
82,000 
33,000 
84,000 
85,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
44,650 

Iftch. 
.0014 
.0020 
.0028 
.0035 
.0042 
.0050 
.0059 
.0060 
.0078 
.0079 
.0087 
.0095 
.0102 
.0108 
.0116 
.0126 
.0139 
.0147 
.0157 
.0170 
.0188 
.0204 
.0219 
.0239 
.0258 
.0293 
.0378 
.0500 
.0616 
.0775 
.0950 
.11 
.14 
.17 
.19 
.21 
.24 
.27 
.84 
.88 
.45 

Inch. 
.007 

Edges  oontzMt 
Scale  starts. 

Tensile  strength. 

.0031 

.0058 

.0080 

.OlM 

.0312 

Fractared  aloDg  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Mazimum  siretB  on  joint, 

Poonds  per  square  ineh. 

Tension  on  gross  section  of  plate 44,6S0 

Tension  on  net  section  of  plate 881,700 

Compression  on  bearing  surface  of  rirets 127,550 

Shearing  on  rivets 28,550 

Elongation  of  rivet  holes,  ''.60,  ''.54,  ".52,  ".52,  ".55,  ".61. 
Open  at  edges,  ".15  and  ".20. 
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No.  1336. 

(i"  steel  plate.) 
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I 


I 


(If"  iron  rivets;  J''  drilled  holes;  2 J''  pitch.) 


Jreaa. 

Square  inches. 

<xrofl8  seotlonal  areft  of  plate 8.675 

Xet  sectional  area  of  plate 2. 880 

Bearing  sarfaoeof  rivets 1.286 

Shearing:  areaof  rivets • ....•• •«..         7.216 


.     Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Bemarks. 

Poundt. 

8,675 

7,350 

(     11, 025 

.     14,700 

18,375 

22,050 

25.725 

28,400 

83, 075 

86.750 

40, 425 

44,100 

47,775 

61,450 

65,125 

68,800 

62,475 

66,160 

60,825 

73,500 

77, 175 

80.850 

84,525 

.     88,200 

01,875 

05.550 

00,225 

102,000 

106, 575 

110,260 

113.025 

117,600 

121, 275 

124.850 

128,  625 

132. 3(»0 

135,075 

130,650 

Poundt. 

1.000 

2,000 

8.000 

4.000 

6,000 

6^000 

7,000 

8,000 

8,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10, 000 

20,000 

21,000 

22,000 

23,000 

24.000 

26,000 

26,000 

27.000 

28,000 

28.000 

80,000 

81.000 

82,000 

83,000 

84,000 

85,000 

86,000 

87,000 

88,000 

Inch. 

0. 

.0001 
.0002 
.0006 
.0015 
.0027 
.0037 
.0047 
.0057 
.0067 
.0075 
.0082 
.0002 
.0102 
.0112 
.0123 
.0132 
.0143 
.0152 
.0162 
.0174 
.0183 
.0103 
.0202 
.0217 
.0231 
.0260 
.0288 
.0824 
.0880 
.0515 
.0644 
.  0820 
.0005 
.1230 
.14 
.18 
.20 

Inch. 
0. 

Initial  load. 

.0012 

.0052 

.0086 

.0119 



Bemained  ander  load  fifteen 

.0157 

\ 

.0812 

Edges  oontraot. 

Scale  starts. 
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Applied  loads. 

In  gauged  length. 

Bemarks. 

Tow.      ^"LX" 

Elongation.'        Set. 

Poundt. 
U'4, 825 
147,  000 
150,  675 
154.  85(» 
158, 025 

Poundt. 
39. 003 
40.000 
41,000 
42.000 
i3  nAf) 

Inch.             Inch. 
22                

Tensile  strength. 

.23        1 

.30         

.85        1 

.44           

158, 220            4'A.  050 

.47         

Fractured  along  line  of  riveting,  beginning  at  the  \yest  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint. 

Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 43,060 

Tension  on  net  seotton  of  plate 66,230 

Compression  on  bearing  surface  of  rivets 123,030 

Shearing  on  rivets 21,930 

Elongation  of  rivet  holes,  ''.67,  ''.66,  ".56,  ".67,  ".56,  ".61. 
Open  at  edges,  ".12  and  ".10. 

No.  1336. 

(i"  steel  plate.) 


<2*'>c2:  > 


(Jf"  iron  rivets;  ^"  drilled  holes;  2f"  pitch.) 

Areas, 

Square  inches. 

Gross  seofcional  area  of  plate 3, 125 

Net  sectional  arna  of  plate 2.0W 

Bearing  surface  of  rivets ..'...'.,.,  1.041 

Shearing  area  of  rivets C0i3 


Applied  loads.       j      In  gauged  length. 

Kemarks. 

i 

Total. 

''•LX~,J=Jo»K«tion. 

Sflt. 

Pounds. 
3,125 
6,250 
9.875 
12,500 
15,625 
18,750 
21.875 

Poundt,           Inch. 
1.000    1        0. 
2.000    1          .0001 
8,  000              .  0001 

Inch. 
0. 

Initial  load. 

4.000 
5,000 
6,0J0 
7,000 

.0002 
.0003 
.0003 
.0004 

.0002 
............ 

! 
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In  ganged  lenjEth. 

Bemarka. 

TotaL 

Per  square 

Elongation. 

Set 

Pounds. 
36.000 
28,126 
81,250 
84,875 
87,500 
40.625 
43,750 
46,875 
60,000 
63.126 
66,250 
60,875 
62,500 
65,625 
68,750 
71,875 
76.000 
78,125 
81.250 
84.375 
87,600 
90,626 
98,750 
96,875 
100,000 
108,125 
106.250 
109,876 
112.600 
11^635 
118,750 
121,876 
126^000 
128,125 
129,100 

Pounds. 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14.000 
16^000 
16,000 
17.000 
18,006 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
33.000 
84.000 
85,000 
86.000 
87,000 
88.000 
80,000 
40,000 
41,000 
41,810 

Jneh. 
.0006 
.0006 
.0009 

.0017 

.0024 

.0030 

.0039 

.0049 

.0064 

.0070 

.0083 

.0086 

.0097 

.0106 

.0116 

.0123 

.0148 

.0160 

.0183 

.0108 

.0232 

.0350 

.0305 

.0462 

.0676 

.0976 

.1208 

.14 

.17 

.22 

.28 

.31 

.88 

.46 

.62 

IimA. 

• 

Scaleatarta. 
Edges  contmot. 

TeniOe  atrength. 

.0008 

.0046 

.0088 

.0188 

.0278 

Fractared  along  line  of  riveting,  beginning  at  the  east  edge.    Ap- 
pearance silky,  lamellar. 

Maximum  stress  on  Joint, 

Fonnda  per  square  Inch. 

Tension  on  gross  section  of  plate 41,810 

Tension  on  net  aeotion  of  plate ....•• 61,960 

Compression  on  bearing  snrfiMe  of  rivets 124,020 

fiheaiingonriveta 21,470 

Elongation  of  rivet  holes,  ".75,  ".71,  ".65,  ".64,  ".66. 
Open  at  edges,  ".07  and  ".15. 
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No.  1337. 

(i"  steel  plate.) 


{^1"  iron  rivets;  J"  drilled  holes;  2|"  pitch.) 

Areas, 

Square  iocbe«> 

Orosaseotional  area  of  plate 3. 301» 

Net  sectional  area  of  plate 1 2.2<H( 

Bearing  surface  of  rivets 1.103 

Shearing  area  of  rivets 6.013- 


Applied  loads. 

In  ganged  length. 

Bemarks. 

1 

Total. 

Per  sqnare 
inch. 

Elongation.'       g^^^ 

Pounds. 
8.309 
0,618 
9,927 
13,236 
16,545 
19,854 
23,163 
26,472 
29,781 
33.090 
36,399 
89.706 
43, 017 
46.326 
49,635 
52.944 
66,253 
59,562 
62,871 
66,180 
69,489 
72.798 
76, 107 
79,416 
82,725 
86. 034  • 
89.343 
92, 652 
95.961 
99.270 
102,  579 
105,888 
109,197 
112,506 
115,815 
119, 124 
122,433 
125. 742 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
1?*.  000 
19.000 
20.000 
21, 000  • 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
81,000 
32,000 
33,000 
84.000 
85.000 
36.000 
37. 000 
38.000 

Inch. 
0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0010 
.0013 
.0020 
.0026 
.0034 
.0040 
.0049 
.0061 
.0075 

Inch, 
0. 

1 
Initial  load. 

i 

.0002 

1 

1 

.0015 

! 

.0045 

1 

.0083 
0092 

'.V.V.'.V.'.V.'. 

1 

••• 

•                     .                                    1 

.0099 

.0107 

.0121 

.0180 

.0140 

.  0155 

.0167 

.0190 

.  0205 

.0224 

.0260 

.0323 

.0482 

.0678 

.0915 

.1110 

.14 

.18 

.20 

.25 

.0079 

1 
1 

.0127 

Edgei  oontraot. 
Scale  Btarti. 

.0269 
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Applied  loads. 

In  Kinged  length. 

Remarks. 

Total. 

Per  saaare 
inch. 

Elongation. 

Set 

PoundM, 

129, 051 

132,360 

135.664 

138.200 

138,968 

PowuU. 
39,000 
40,000 
41,000 
41,760 
42,000 

Inch. 
.20 
.37 
.41 
.49 
.52 

Itush, 

TeDslTe  strength. 

Fractared  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance  silky. 

Maximum  sireM  on  Joint. 

Founds  per  square  inch. 

Tension  on  gross  section  of  plate ,    42,000 

Tension  on  net  section  of  plate 62,990 

Compression  on  bearing  sorfisoe  of  rirets 125,990 

Shearing  on  riTete 23,110 

Elongation  of  rivet  holes,  '^71,  ".70,  ''.65,  ''.65,  ".58. 
Open  at  edges,  ".12  and  ".27, 
* 

Ko.  1338. 

(}"  steel  plate.) 


(II"  iron  rivets;  1"  drilled  holes;  2"  pitch.) 


Or  OSS  sectional  area  of  plate. 
Ket  sectional  area  of  plate. . . 
Bearing  smfaoe  of  rivets  .... 
Shearing  area  of  rivets 


pltiaH. 


Sqoare  inches. 

2.856 

1.428 

1.428 

9.425 


Applied  loads. 

In  ganged  length. 

Kemarks. 

TotaL 

Per^s^^oareL       ,tion. 

Set. 

Pound: 
2,856 
6.712 
8.568 
11,424 
14,280 
17,186 

PoundM. 
1,000 
2,000 
3,000 
4,000 
6.000 
6,000 

Inch. 
0. 

.0001 
.0002 
.0008 
.0005 
.0011 

Inch, 
0. 

IniUalload 

.0003 
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Applied  loads. 

Id  ganged  leogth. 

Bemftrka. 

Total 

Per  square 
inch. 

Elongation. 

SeL 

Poundg. 
10.002 
22,848 
25,704 
28,500 
81,416 
84,272 
87,128 
80,084 
42,840 
4.ft,  606 
48.552 
61. 408 
54,264 
67, 120 
50,076 
62,882 
65,088 
68,644 
71,400 
74.256 
77,112 
79,068 
82,824 
85,680 
88,636 
01,802 
04.248 
07,104 
00.060 
102,816 
105.072 
108,528 
111.884 
114,240 
116,000 

Poundi. 

7.000 
8.000 
0.000 
10.000 
11.000 
12.000 
18.000 
14.000 
15.000 
16.000 
17.000 
18.000 
10.000 
20.000 
21.000 
22,000 
23,000 
24.000 
25.000 
26.000 
27.000 
28,000 
20,000 
80,000 
81.000 
82,000 
83,000 
84.000 
85.000 
86,000 
87.000 
38,000 
80,000 
40.000 
40,620 

Inch, 

.0015 

.0021 

.0026 

.0032 

.0080 

.0047 

.0056 

.0008 

.0070 

.0080 

.0085 

.0003 

.0099 

.0104 

.0114 

.0119 

.0125 

.0135 

.0142 

.0165 

.0106 

.0176 

.0187 

.0209 

.0243 

.0276 

.0314 

.0380 

.0440 

.0605 

.0735 

.088 

.105 

.15 

.20 

Inch, 

BdgM  oontnot  and  Males  itirt 
Tensile  strength. 

.0018 

.0048 

.0066- 

.0090 



.0144 

.0852 

Fractared  along  line  of  riveting,  beginning  at  the  ea«t  edge.    Appear- 
ance silky. 

MaaAmum  atresa  an  joint, 

Fonnda  per  aqnare  Inch. 

Tension  on  gross  section  of  plate .'....      40,620 

Tension  on  net  section  of  plate 61,230 

Compression  on  bearing  sorfaoe  of  rivets 81,880 

Shearing  on  rirets 1^810 

Elongation  of  rivet  holes,  '^28,  ''.27,  ''.26,  ".28,  ".31,  ".33. 
Open  at  edges,  ".07  and  ".17. 

Fractured  areaa, 

Square 
•  inch. 

.40X  .17  =  .0680 
.89X  .14  =  .1246 
.88X  .13  =.1144 
.87X  .18  =  .1131 
.88X  .14  =  .1232 
.89X  .13  =  .1157 
.88X  .18=.0084 

.7274 1  oonttacUon,  49.1  perMol 
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No.  1339. 
(i''  steel  plate.) 


Si 


arx  ar> 


{\^"  iron  rivets ;  1"  drilled  holes ;  2"  pitch.) 

Areoi,  Bqaare  Inohea. 

Oro88 seotional  area  of  plate 2.976 

Net  Heotional  area  of  plate 1.488 

B<*ariDg  earface  of  rivets 1.488 

Sb«>arlnK  area  of  riTnrs   .*.. 0.425 


Applied  loads, 


Total. 


Poundi. 
2,076 
6. 052 
8, 028 
11,1 
14,880 
17.856 
20,832 
23,808 
26,784 
20,760 
32,796 
85,  712 
88.688 
41,664 
44,640 
47.616 
50.502 
.53.568 
56.544 
50,  520 
01, 40(i 
Co,  472 
08, 448 
71.424 
74.400 
77,376 
80,352 
83,328 
86.304 
80.  2»i 
02.25U 
0;>,  232 
08,  208 
101.184 
104.160 
107, 136 
108,000 


Poundg. 
1,000 
2.000 
8.000 
4.000 
6.000 
6.000 
7,000 
8.000 
0.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,060 
16,000 
17.000 
18,000 
10,000 
20.  000 
21.000 

22,  OUO 

23,  000 
24.000 
2.).  000 
26,000 
27,  000 
28,000 
20.000 
30.  000 
31.000 
82,000 
3:^,000 
84.000 
85.000 
36,000 
86,200 


Remarks. 


Jtieh, 

0. 

.0001 
.0002 
.0003 
.0004 
.0007 
.0020 
.0033 
.«i47 
.0060 
.0063 
.0073 
.0083 
.0002 
.0100 
.0104 
.0114 
.0122 
.0130 
.0140 
.0160 
.0165 
.0180 
.0104 
.0216 
.0246 
.0271 
.0312 
.0360 
.0455 
.0587 
.0714 
.0860 
.1060 
.13 
.10 


.0053 


.0060 


.0093 


.0110 


.0168 


.0302 


Initial  load. 


Edges  ooDtract 


Tensile  strength. 


Simultaneous  fracture  along  line  of  riveting.    Appearance  silky. 

Maximum  sirtsa  on  joint,  Poonds  per  sq^aare  inch. 

Tension  on  gross  section  of  plate 86,290 

Tttoiiion  on  net  section  of  plate 72,580 

Compression  on  bearing  surface  of  rivets Ti,MO 

Shearing  on  rivets 11,460 

Elongation  of  rivet  holes,  ''.31,  ".31,  ".33,  ".32,  ".32,  ".32. 
Width  of  rivet  holes,  1".10, 1".13,  1".13, 1".U,  1".15, 1".10. 
Open  at  edges,  ".03  and  ".06. 
8.  Ex.  36 54 
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TESTS   OF   lEON   AND   STEEL. 


No.  1340. 
(i"  steel  plate.) 


i 
1 

Ot 

i 

v^fe 

1 

6^ 

1 
I 
I 

J- 

Oi 

<  a-x  a''> 


« 

^ 

|o 

.1 

«) 

K 

s 

^ 

(\i"  iron  rivets ;  1''  drilled  holes  ;  2J''  pitch.) 

Areas. 

Square  iuches. 

Gtom  sectional  area  of  plate ao6o 

Ket  nectiooal  area  of  plate 1.620 

Bearing  surface  of  rivets 1.440 

Shearing  area  of  rivets 0.4i5 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

Pounds. 
118.300 

PoundM. 
38,060 

Inch. 

Inch. 

Tensile  strength. 

SimaltEDeoas  fracture  along  line  of  riveting.    Appearance  silky. 

M€tximum  stress  on  Joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 88.^160 

TeiiHiun  on  net  section  of  plate 73.0i'« 

Compression  on  bearing  sarfiM}e  of  rivets -. 82,  ibo 

Shearing  on  rivets 12.:^ 

Elongation  of  rivet  holes,  ''.34,  ''.34,  ".35,  ".37,  ".36,  ".38. 
Open  at  edges,  ".05  and  ".07. 


TESTS   OF   IRON   AND   STEEL. 

No.  1341. 

(i"  steel  plate.) 
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(II''  iron  rivets ;  1''  drilled  holes ;  2^"  pitch.) 

Areas. 

Sqnare  inches. 

GrofM  Mctional  area  of  plate S.  088 

Net  sectional  area  of  plate 1.636 

BnarinK  sarfaoe  of  rirete 1.452 

ShearioK  area  of  rivets 1 9.426 


Applied  loads. 

In  ganged  length.       | 

Total 

''•lnT."'j««»«»t'»»- 

1                                 Bemarks. 

Set.        I 

1 

PoundM. 

117, 8U 

Pounda. 
38.000 

Inch. 

Inch.       1 
Tensile  strength. 

Simaltaaeous  fractare  along  line  of  riveting.    Appearance  silky. 

Maximum  stress  on  joint. 

Pounds  per  sqnare  inch. 

Tension  on  jrross  section  of  plate 38,000 

Tension  on  net  section  of  plate 71,730 

C^omprpssion  on  hearing  sarface  of  rivets 80,820 

Shearing  on  rivets 12,450 

Elongation  of  rivet  holes,  ''.38,  ".39,  ".38,  ".38,  ".37,  ".34. 
Open  at  edges,'".02  each. 
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TESTS  OF  IRON  AND   STEEL. 


No.  1342. 
(i"  Steel  plate.) 


•J5     ^ 


o  **  ft 


<^><"J?T 


(^J'Mron  rirets ;  1"  drilled  holes ;  2J'' pitch.) 

AreiU,  Square  inchM. 

OroM  sectional  area  of  pUte 3.373 

Net  sectional  area  of  plate...  J l.ffTS 

Bearing  surface  of  rivets L500 

Sliearing  area  of  rivet*. 9.425 


Applied  loads. 


In  pioged  Icnjrth. 


Total 

Pounda. 

3.378 

0.756 

10, 134 

13. 512 

16,890 

20.268 

23.646 

27,024 

80,402 

83,780 

37,158 

40.536 

43. 914 

47,292 

50,670 

54,048 

57. 426 

60,804 

64.182 

67,560 

70.938 

74.  316 

77.694 

81. 072 

84,450 

87.828 

91.206 

94.584 

97,962 

101. 840 

104. 718 

108,096 

111,474 

114. 852 

118.230 

121, 608 

124,986 

127, 700 


Persqoare 


S*"'^«"«»**°°l        ^*- 


Bemarks. 


Pounds. 

iMh. 

1,000 

0. 

2,000 

.0001 

3,000 

.0007 

4,000 

.0010 

5,000 

.0011 

6,000 

.0014 

7.000 

.0019 

8.000 

.0026 

9,000 

.0032 

10,000 

.0039 

11.000 

.0047 

12. 000 

.0060 

13.000 

.0074 

14.000 

.0086 

15.000 

.0094 

16.000 

.0101 

17,  COO 

.0107 

18.000 

.0113 

19.000 

.0120 

20.000 

.0127 

21,000 

.0130 

22.000 

.0135 

23.000 

.0153 

24.000 

.0172 

25,000 

.0195 

26.000 

.0232 

27,000 

.0265 

28,000 

.0300 

29,000 

.0360 

30,000 

.0466 

31.000 

.0610 

82.000 

.0730 

83,000 

.0875 

84.000 

.1070 

85.000 

.12 

36,000 

.16 

87,000 

.21 

37,800 

.28 

Inch. 
0.  Initial  load. 


.0009 


.0082 


.0076 


.0096 


.0149 


.0895 


Bested  under  initial  load  fifteen  hoars. 


Edges  contract 


TensUe  strength. 


Simaltaneous  fractare  along  line  of  riveting.     Appearance  silky, 
slight  lamination. 

Maximum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate ^...      87, 899 

Tension  on  net  neotloa  of  plate 08»00^ 

Compression  on  bearing  surface  of  rivets 8Si»  t^ 

Sbeariogon  rivets. 1S,6S1 

Elongation  of  rivet  holes,  ''.38,  ".38,  ''.38,  ".39,  ",38,  "38. 
Open  at  edges,  ".03  and  ".04. 


TESTS  OF  IRON  AND  STEEI,. 


853 


No.  1343. 
(I"  steel  plate.) 


SI 


<  2^yc  ^"> 


(If'  iron  rivets;  1"  drilled  holes  j  2i"  pitch.) 

Areas,  Square  inohos. 

Gross  neotional  area  of  plate 8.375 

Net  ftectional  area  of  plate 1.875 

Bearing  surface  of  rivete L500 

Shearing  area  of  rirets 9.425 


Appli 
Total. 

Bd  loads. 

In  gaoge 
EloDgatioD. 

Inch. 

0. 

0. 
.0001 
.0002 
.0003 
.0004 
.0005 
.0008 
.0012 
.0018 
.0029 

..0038 
.0047 
.0053 
.0062 
.0076 
.0086 
.0094 
.0104 
.0113 
.  0128 
.0136 
.0143 
.0151 
.0163 
.0185 
.  0206 
.  0252 
.0303 
.0376 
.0476 
.0572 
.0683 
.0807 
.0980 
.1170 
.14 
.18 
.30 

d  leni^th. 

Set. 

• 

Inch. 
0. 

Per  sqaare 
inch. 

Pounds. 

3.375 

6,750 

10. 125 

1.000 
2,000 
3,000 
4,04K) 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14.  000 
15,000 
16.000 
17,000 
18.000 
19.  (KM) 
20, 000 
21.000 
22.000 
23,000 
24.000 
25. 000 
26.000 
27.000 
28.000 
29.000 
80.000 
81.000 
82.000 
83,000 
84.000 
85,000 
36.000 
87,000 
88,000 
89,000 

13,500 

16. 875 
20,250 
23. 625 
27,000 
30,375 
33.  750 
87.125 
40.500 
43,875 
47.250 
50.625 
54,000 
67. 375 
60,750 
64.125 
67,500 
70,875 
74.250 
77,625 
81.000 
84,875 
87.750 
91.125 
94.500 
97.876 
101. 250 
104.625 
1C8.000 
111,875 
114.750 
118,125 
121.600 
124,  876 
12H,  250 
131.625 

.0001 

.0016' 

.0046 

.'0083*' 

.0115 

.0303 

Remarks. 


Initial  load. 


Edges  oontract. 


Tensile  strength. 


Fractured  aloDg  liue  of  riveting,  beginiiing  at  the  east  edge.    Appear- 
ance silky,  slight  lamination. 


Maximum  stress  on  joint. 


Ponnds  per  sqaare  inch. 


Tension  on  gross  section  of  plate..... 39,000 

Tension  on  net  section  of  plate 70,200 

Compression  on  bearing  surface  of  rivets. 87,750 

Shearing  on  rivets ' 13.970 

Elongation  of  rivet  holes,  ".42,  ".42,  ".40,  ".38,  ".37,  ''.39. 
Open  at  edges,  ".04. 
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TESTS   OP   IRON   AND   STEEL. 


^O.  1344. 
(i''  Steel  plate.) 


(^"  iron  rivets ;  1"  drilled  holes ;  2%"  pitch.) 

AvMLB.  Square  incbei*. 

Grtiss  sectional  area  of  plate X5eo 

Net  Hectional  area  of  plate 'i.Ono 

Bearlug  Riirface  of  rivets 1.  .VN} 

SheHriu^  area  of  rivets 9.425 


AppliMl  loads. 

In  ganged  length. 

Toul. 

Per  square 
inch. 

Blongation.  i       Set. 

Remarks. 

Foundt. 
3,  SCO 
7, 120 

Pound*. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15, 000 
16,000 
17,000 
18,000 
19. 000 
20.000 
21.000 
22, 000 
23,000 
24.  000 
25,000 
26.000 
27,000 
28, 000 
29,000 
30,000 
31,000 
32, 000 
33,000 
34.000 
35,000 
36.000 
87,000 
38.000 
39.000 
39, 130 

Jneh. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0007 
.0013 
.0018 
.0025 
.003:) 
.     .  0039 
.  0045 
.0051 
.0058 
.0069 
.0078 
.0087 
.0095 
.0104 
.0119 
.0127 
.0135 
.0146 
.0160 
.0187 
.0340 
.0300 
.0363 
.0457 
.0571 
.0690 
.0630 
.100 
.11 
.15 
.18 
.21 
.29 
.84 

Inch. 
0. 

Initial  load. 

10,680 

14, 240 

17,800 
21, 360 

.0001 

24,920 

• 

28.480 

32, 040 

85.600 
89.160 

.0020 

42, 720 

46,280 

49,840 

53,400 
66,960 

.0038 

60, 520 

64,080 

67,640 

71,200 
74,760 

.0071 

78,  320 

81.880 

85.  440 

89,000 
92.500 
96,120 

.0112 

99,680 

103, 240 

Edges  contraot. 

106,800 
110, 360 

.0386 

113,920 

117,480 

121. 040 

124. 600 

128,160 

131,720 

135, 280 

198, 840 

139, 300 

Tensile  strength. 

Fractured  along  center  line  of  rivet  holes,  begiqning  at  the  east  edge. 
Appearance  silky. 

Maximum  atress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 39.130 

Tension  on  net  section  of  piste *.".*      67i640 

CoinpreaHioD  on  bearing  surface  of  rivets ...'..'...'.'.'.'.      9iK70 

oUenriognn  rivets '.!.l*."*."'       14  780 

Elongation  of  rivet  holes,  ''.48,  ".44  ''.42,  ".42,  ".44,  ".50. 
Fractured  ends  open  at  edges  of  plate,  ".05  and  ".10. 


TESTS   OF   IKON    AND   STEEL. 
TSo.  1345. 
d"  steel  plate.) 
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10' 

10 

i\  Oa 

%'i  o\ 

~|0 

0. 

<  ar^sr> 


(^^''  iron  rivets;  1"  drilled  holes;  2f  pitch.) 

Area9, 

Square  inches. 

Gross  scctloDalaTCa  of  plate 8..'>20 

NetMeotioDal  areaof  plate 2.038 

Dearinesnrface  of  rivets 1.482 

Sheariog  area  of  rivets 0.423 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totsl. 

Per  square 
inch. 

Elongation.!       Set. 

i 

Pcuiidt. 

8.520 

7.040 

10,660 

14,080 

17,600 

21, 120 

24,640 

28,160 

81.680 

1    85.200 

1    88,720 

1    42.240 

45.760 

49,280 

62,800 

56,820 

60,840 

63.360 

66,880 

70,400 

73,020 

77,440 

80,060 

84,480 

88,000 

01, 620 

95,040 

08,660 

102.080 

105,600 

109.120 

112,640 

116, 160 

119,680 

123,200 

120,720 

Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

26.000 

27,000 

28,000 

29,000 

80,000 

81,  000 

82,000 

83,000 

84,000 

85,000 

86,000 

Jneh. 
0. 

0.   • 
.0002 
.0003 
.0004 
.0006 
.0008 
.0011 
.0019 
.0033 
.0044 
.0057 
.0068 
.0080 
.0088 
.0095 
.0103 
.0108 
.0114 
.0119 
.0127 
.0187 
.0147 
.0158 
.0171 
.0190 
.0205 
.0225 
.0267 
.0300 
.0372 
.0479 
.0604 
.0717 
.0868 
.IU23 

Inch. 
0. 

Initial  load. 

Edges  contract  and  scale  starts. 

.666i 

.0022 

.0063 

.0082 

.Olio" 

."0229" 
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TESTS  OP  lEON  AND  STEEL. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotoL 

Per  square 
iooli. 

Elongation. 

Set. 

Pounds. 

130,  240 

133.760 

187,280 

140.800 

142,880 

Pounds, 
37.000 
88,000 
30,000 
40,000 
40,4£0 

Inch, 
.13 
.18 
.20 
.85 
.38 

Inch. 

Tensile  strength. 

SimQltaneoos  fracture  along  line  of  riveting.    Appearance  silky, 
lamellar. 

Maximum  stress  on  joint, 

*'  Pounds  per  sqasre  ineh. 

Tension  on  gross  section  of  plate _ 40.450 

Tension  on  net  section  of  plate 08.8C0 

Compression  on  bearing  sarfaoe  of  rirets 96.070 

Shearing  on  rlTets .' lAbllO 

Elongation  of  rivet  holes,  ".42,  ''.41,  ''.42,  ".42,  ".48,  ".48. 
Edges  open  ".07  each. 

No.  1346. 

(}"  steel  plate.) 


(^"  iron  rivets;  1"  drilled  holes ;  2J  pitch.) 

Areas, 

Square  Incbea. 

Gross  sectional  area  of  plate 2.765 

Net  sectional  area  of  plate « 2.259 

Bearing  surfiftce  of  rireta 1.506 

Shearing  area  of  rivets 9.425 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per  square 
indi. 

Elongation. 

Set. 

Pom^, 
8.765 
7^680 
11^295 
15.060 
18.825 

Pounds, 
1.000 
2.000 
8,000 
4.000 
^000 

Ineh, 

0. 

.0001 
.0008 
.0008 
.0015 

Ineh. 
0. 

Initial  load. 

.0007 

TESTS  OF  IRON  AND  STEEL. 


867 


In  ganged  length. 

Bemarks. 

TotaL 

^•'i^T" 

BlongAtion. 

Set. 

PdWldf. 

22,690 

26,856 

80,120 

88,885 

87,660 

41,415 

45,180 

48,945 

02,710 

50,475 

60,240 

64,006 

67,770 

71,535 

75,800 

79,065 

82,830 

86,506 

90.860 

94,126 

97,890 

101,055 

105.420 

109,185 

112.950 

116,715 

120,480 

124.245 

128.010 

181,775 

185,540 

130.305 

148.070 

146,835 

160,600 

164.866 

158,180 

161.886 

164,100 

Pouiidf. 
6,000 
7,000 
8^000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25^000 
26.000 
27,000 
28,000 
29,000 
80.000 
81,000 
82.000 
83.000 
84,000 
25,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
48,590 

JnOL 
.0025 
.0030 
.0087 
.0045 
.0050 
.0060 
.0066 
.0070 
.0076 
.0085 
.0092 
.0009 
.0107 
.0112 
.0120 
.0134 
.0140 
.0147 
.0156 
.0165 
.0181 
.0190 
.0205 
.0217 
.0230 
.0255 
.0267 
.0286 
.0310 
.0383 
.0499 
.0627 
.0760 
.0970 
.1230 
.15 
.19 
.28 
.28 

Jndk. 

Edges  contnust  and  aeale  starts. 
Tensile  strength. 

.0080 

.0060 

.0070 

•-•••••%••-• 

.0097 

.0145 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  atresB  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate „ 43,500 

Tension  on  net  section  of  plate 72.640 

Compression  on  hearing  sarfbce  of  rivets 108,960 

Shearing  on  rivets 17,410 

Elongation  of  rivet  holes,  ''.60,  ^66,  ''.48,  ".48,  ".46,  ".62. 
Open  at  edges,  ".36  and  ".16. 
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TESTS   OF   IBON  AND   8T£EL« 


No.  1347. 

{i"  steel  plates.) 


<2.  XZ. 


{\^''  iron  rivets;  1"  drilled  holes;  2^  pitch.) 

Areas, 

Square  hkehm. 

Gross  seccional  area  of  plate S.780 

ICet  sectional  area  of  plate 2.388 

Beariog  sarfaco  of  rivets 1.513 

Sbearini;:  area  of  rivets 9l42S 


In  ganged  length. 


^*lu?h *"  . Elongatlon.l       Set. 


Poundt. 

3.780 
7,560 
11,340 
15.120 
18,900 
22. 680 
20.460 
80,240 
34,U20 
87,800 
41.  580 
45,860 
49. 140 
62, 920 
56.700 
60,480 
64,260 
08.040 
71,820 
75,600 
79,380 
83,160 
86,940 
90,720 
94,500 
98.280 
102,060 
105,840 
109,6-JO 
113,  400 
117, 180 
120,960 
124, 740 
128,  520 
132.  300 
136.  0^0 
130,860 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5.000 
0.000 
7.000 
8,000 
9,000 
10.000 
11,000 
12.000 
13.000 
14,000 
1^000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23, 000 
24,000 
25.000 
20,000 
27.000 
28.009 
29.000 
80.  000 
31,000 
32,  000 
83.  000 
34.000 
35.000 
S6, 000 
87,000 


Inch, 

0. 

0. 

.0001 
.0001 
.0002 

.(H)09 
.0017 
.0032 
.0043 
.  0052 
.0002 
.0070 
.0075 
.0082 
.0002 
.0100 
.0106 
.0115 
.0125 
.0139 
.0150 
.0160 
.0172 
.0184 
.0204 
.0220 
.0241 
.  0285 
.0348 
.0466 
.  05.i8 
.0070 
.0811 

.on7R 

.1165 
.15 


Semarks. 


Inch. 
0. 


Initial  load. 


—.0001  I 


.0000 


.0087 


.0132 


.  0276 


Edges  contmot. 
Scale  starts^ 
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Applied  loads. 

In  gauged  length. 

Total. 

""''^"^^y^lonts^iion. 

Set 

SemarkB. 

PoundM. 
143,640 
147, 420 
151,200 
154,060 
156,560 

Ptmndi. 
88,000 
80.000 
40,000 
41,000 
41,420 

Inch. 
.17 
.19 
.23 
.30 
.36 

Inch. 

Ten  Bile  strength. 

Fractured  along  line  of  rivetiog,  beginning  at  the  west  edge.    Ap- 
pearance Bilky. 

Ma^mum  stress  on  Joint 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate *. 41,420 

Tension  on  net  section  of  plate 69,030 

Compression  on  bearing  swDsoe  of  riveta 103,640 

Shearing  on  rivets 16,610 

Elongation  of  rivet  holes,  ''.54,  ''.49,  ''.48,  ".48,  ''.49,  ".54. 
Open  at  edges,  ".12  and  ".15. 


No   1348, 
(i"  steel  plates.) 


«5 


(If"  iron  rivets;  1"  driUed  holes  •,  2|"  pitch.) 

Areas. 

Square  inches. 

Gross  sectional  area  of  plate 8.204 

XetseotionaLaroa  of  plate 1.984 

Bearing  service  of  rivets 1.220 

Shearing  area  of  riveta 7.886 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per^nare 
inch.. 

Elongation. 

Set 

Pounds, 

8,204 

6,408 

9,613 

12,816 

16^020 

Pounds. 
1,000 
2,000 
8,000 
4,000 
6,000 

Jneh. 
0. 
0. 
0. 

a 

0.+ 

Jneh. 
0. 

Initial  load. 

0. 
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TESTS  OP  IRON  AND  STEEL. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  Bqnare 

Set 

Founds, 
19,224 
22,428 
25,632 
28,836 
32.040 
35.244 
38,448 
,  41,652 
'44,856 
48,060 
51,264 
64,468 
67,672 
60,876 
64.080 
67,284 
70,488 
73,692 
76,896 
80,100 
83.304 
86,508 
89.712 
92,916 
90,120 
99,324 
102,528 
105,732 
108,936 
112, 140 
115,344 
118,548 
121,752 
123.980 

Pounds, 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
86,000 
87,000 
38.000 
88,700 

Inch. 
.0001 
.0001 
.0002 
.0003 
.0007 
.0012 
.0023 
.0029 
.0038 
.0045 
.0054 
.0060 
.0063 
.0070 
.0078 
.0090 
.0096 
.0104 
.0114 
.0125 
.0144 
.0155 
.0167 
.0205 
.0252 

•    .0365 
.0405 
.0650 
.0890 
.1120 
.10 
.21 
.28 
.88 

Inch, 

• 

Edges  contract  and  scale  starts. 
Tensile  strength. 

.0004 

.0033 

.0052 

.0085 

.0195 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge. 
l>earance  silky,  lamellar. 


Ap- 


Maximum  stress  on  joint. 

Pounds  per  square  incli. 

Tension  on  gross  section  of  plate 38,700 

Tension  on  net  section  of  plate 68,490 

Compression  on  bearing  surface  of  rivets 101,620 

Shearing  on  rivets 16^790 

Elongation  of  rivet  holes,  ^'.55,  '^53,  "M,  ^'.55,  ''.68. 
Open  at  edges,  ''.IS  and  ".20. 


TESTS   OF  IR-JN  AND   STEEL. 

No.  1349. 

{i"  steel  plate.) 
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i     ? 

.s 

ff> 

♦»• 

<2.x^s7> 


(}|''  iron  rivets;  V  drilled  holes;  2|  pitch.) 

Areas. 

Square  inches. 

6roB8  fiectional  area  of  plate 3.131 

Net  sectional  area  of  plate 1.936 

BoAring  Hnrface  of  rivets 1.196 

Sbeariog  area  of  rivets : 7.854 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Ptmndt. 
134, 300 

Toundt. 

42.690 

Inch. 
.42 

Inch. 

Tensile  strength. 

' 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.    Ap- 
pearance silky. 

Maximum  stress  on  joint. 

Founds  per  sqnare  inch 

TeuRion  on  gross  section  of  plate 42,890 

Tension  on  net  section  of  plate , 69,370 

Compression  on  bearing  surface  of  rivets 112,380 

Shearing  on  rivets 17,100 

Elongation  of  rivet  holes,  ".61,  ".53,  ".53,  ".54,  ".59, 
Open  at  edges,  ".12  and  "«17. 
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TESTS   OF  IRON  AND   STEEL. 

No.  1350. 

(y  steel  plate.) 


1^ 


^ 

•Jofe; 

n 

>C 

?, 

^ 

(^1"  iron  rivets;  V^  drilled  holes;  25-pitcli.) 


Areas, 

Square  inch. 

Gross  aectioDal  area'of  plate 3.442 

Net  sect ioual  area  of  plate 2. 192 

BearinK  surface  of  rivets 1.2S0 

Sheariog  area  of  rivets T.feM 


Applied  loads. 

Id  f^auged  length. 

Bemarkfl. 

Total. 

Per  square 
inch. 

EIoDgation. 

Set. 

Poundt. 

3,442 

6,884 

10. 326 

13,768 

17.  210 

20.  652 

24.094 

27,  5'<6 

30,978 

34.420 

87.862 

41,304 

44.746 

48,188 

61,630 

65.072 

58,514 

61. 956 

65.398 

68,840 

72.282 

75.724 

79.166 

82.6rr8 

86.050 

89.492 

92.934 

96,376 

99,818 

103, 200 

106,702 

110,  144 

113.  586 

117,028 

120,470 

123.912 

127, 3H 

Poundt. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10, 000 

11.000 

12.0O0 

13.000 

14.000 

15.000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21.000 

22.  OUO 

23,000 

24.000 

25.  000 

26,000 

27,000 

28. 0«K) 

29.000 

80.  000 

31. 000 

32,  TOO 

83,000 

34,000 

85.000 

86.000 

37  0((0 

Inch. 

0. 

0. 

.0002 
.0003 
.0004 
.0007 
.0009 
.0015 
.0022 
.0035 
.0058 
.0070 
.0080 
.0088 
.Oi.96 
.  01U8 
.0113 
.0120 
.0128 
.0143 
.0160 
.0170 
.0183 
.0196 
.0207 
.0229 
.0235 
.0240 
.0275 
.  0305 
.0380 
.  0438 
.0538 
.0731 
.  0040 
.1180 
IS 

Inch. 
0. 

Initial  load. 

• 

Edges  contract. 

.0001 

.0031 

.0076 

.0106 

.0156 

.0235 

.0830 

130,706    1        38!  LOO             .ii 

I 

TESTS   OF   IBON   AND   STEEL. 
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AppUed  I<Md«. 

111  ganged  longth. 

Remarks* 

TotftL 

Persqaare 
inob. 

Set. 

Poundt. 
184,288 
137,680 
141,122 
144,564 

147,880 

Poundt. 
89,000 
40,000 
41,000 
42,000 

42,960 

Inch, 
.20 
.24 
.80 
.87 
C       .48 
I       .50 

Inch. 

Scale  starts. 
Tensile  strength. 

SimQltaneoas  fractare  along  line  of  riveting.    Appearance  silky. 

Maximum  airesB  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 42,960 

Tension  on  nut  section  of  plate 67,460 

Compression  on  bearing  surCsoeof  rivets 118,800 

Shearing  of  rirets *. 18,830 

Elongation  of  rivet  holes,  ''.59,  ".57,  ''.5S,  ''.56,  "M. 


No.  1351, 

(V'  steel  plate.) 


loki 

s 

X 

•^ 

.*? 

^ 

(II"  iron  rivetsj  1"  drilled  holes;  2f"  pitch.) 


Jreas, 

Sqoaro  inches. 

Gross  eeetional  area  of  plate 8.  426 

Ket  sectional  area  of  plate 2.  181 

Bearing  sarfkce  of  rivets 1.24  5 

Shearing  aiea  of  rivets ,... 7.854 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotoL 

Per  square 
inch. 

Elongation. 

Set 

Poundt. 
8,426 
6, 852 
10,278 
18,704 
17,180 
20,556 
23,982 

Poundt. 
1,000 
2.000 
8,000 
4.000 

Inch. 

0. 

.0001 
.0003 

Inch. 
0. 

Initial  load. 

5,000    '          .0007 
6,000              .0015 

.0008 

7, 000   :       -  0024 
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TESTS   OF   IBON   AND   STEEL. 


Applied  loads. 

In  ganged  length. 

— . 

Total. 

Per  sanare 
inch. 

Elongation. 

Set. 

Pounds, 

27,408 

30,834 

34,260 

37,686 

41,112 

44,638 

47,964 

61,890 

64,816 

68,242 

61.668 

66,094 

68,520 

71,946 

75,872 

78,798 

82.224 

85,660 

89,076 

92,502 

96.928 

99,354 

102,780 

106, 206 

100,632 

ll.'i,  058 

116. 484 

119.910 

1A836 

120, 762 

130,188 

133,614 

137. 040 

140,466 

143,150 

Pounds. 
8,000 
9,000  . 
10.000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
39.000 
40,000 
41,000 
41,780 

Inch. 
.0034 
.0042 
.0048 
.0066 
.0003 
.0078 
.0093 
.0107 
.0121 
.0126 
.0135 
.0142 
.0161 
.0164 
.0176 
»0186 
.0108 
.0210 
.0230 
.0243 
.0268 
.0290 
.0340 
.0430 
.0500 
.0715 
.0060 
.1177 
.13 
.17 
.20 
.24 
.28 
.85 
.47 

Inek. 

Edges  eontmot 

Soale  starto. 
TensUe  strength. 

.0032 

............. 

.0078 

.0100 

.0148 

.0258 

Fractured  along  line  of  riveting. 

Maximum  streu  on  joinU 

Pounds  per  sqnan  ineh. 

Tension  on  gross  section  of  plate .» , 41,780 

Tension  on  net  section  of  plate 96^640 

Compression  on  bearing  surface  of  rivets Ii<9e0 

Sbeaiingon  rivets U^SM 

Elongation  of  rivet  holes,  '^56,  "M^  '^53,  '',67,  ''.49. 


TESTS  OF  IRON  AND   STEEL. 
No,  1352, 
(i"  Steel  plate.) 
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Ksr^ary 


(Jl''  iron  rivets;  1"  drilled  holes;  2J"  pitch.) 

Areas, 

Square  iiiohes. 

Orcws sectional  areaof  plate 8.554 

Net  fieotional area  of  plate 2.319 

Bearing  BurfiBoe of  riveta..... 1.285 

Shearing  areaof  rlyeto 7.854 

^  A  load  of  18,000  poands  per  square  inch  applied  and  released  before 
micrometer  elongations  were  taken. 


Applied  loada. 

In  gauged  length. 

BemarkB. 

• 

Total 

Peraqoare 
inch. 

Elongation. 

Set. 

Poundi. 
3,554 
7,108 
10,662 
14,216 
17,770 
21.324 
24,878 
28,482 
81.986 
85.540 
89,094 
42,648 
46,202 
49,756 
53,310 
66,864 
60,418 
63,972 
67,526 
71.080 
74,684 
78,188 
81,742 
85,296 
88.850 
92.404 
95,958 
99.512 
103.066 
106,620 
110,174 
113,728 
117, 282 
120,836 

Poundt, 

1,000 

2,000 

8.000 

4,000 

0^000 

«,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24.000 

25.000 

26,000 

27,000 

28.000 

29,000 

80,000 

31,000 

32.000 

33.000 

34,000 

Ineh, 

0. 

0. 

.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0006 
.0008 
.0010 
.0012 
.0015 
.0017 
.0020 
.0023 
.0027 
.0035 
.0048 
.0054 
.0062 
.0072 
.0082 
.0094 
.0111 
.0120 
.0131 
.0145 
.0160 
.0188 
.0216 
.0284 
.0432 

Inch. 
0. 

Initialload. 

Scale  atarta. 
Edges  contract 

.0001 

.6661 

.0002 

.0015 

.0062 

.0100 

S.  Ex.  36- 
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TESTS   OF  IBON  AND   STEEL. 


In  gauged  length. 

Senaika. 

lotaL 

Persqnan 
Inoh. 

'^^HAffg^ttoi- 

Set. 

Poundt. 

124.800 

127,944 

131, 498 

135.052 

138.606 

142,160 

145.714 

140. 268 

152L822 

154,650 

Poundt. 
85^000 
86.000 
87,000 
88,000 
80,000 
40,000 
41.000 
42,000 
43,000 
43,510 

Ituih. 

.0655 

.0000 
..1200 

.15 

.10 

.2« 

.28 

.82 

.41 

.48 

Inch, 
.0566 

Tensile  strength. 

Fractured  along  line  of  riveting,  beginning  at  tlie  west  edge.    Ap- 
pearance silky,  laminated. 

Maximum  BtresB  on  joint 

Ponnds  per  sqii«re  ineh. 

Tension  on  gross  section  of  piste 43,510 

Tension  on  net  section  of  plAte 68,690 

Compfeasion on  besrlng sorfMse of  rivets 123,220 

Shearing  on  rivets 19.000 

Elongation  of  rivet  holes,  ''.70,  ''.67,  ''.66,  ".71,  ".79. 
Open  at  edges,  ".36  and  ".07. 


TESTS   OP   IRON  AND   STEEL. 
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No.  1353. 
(i"  steel  plate.) 


K 

«0 

Q1 

<b 

»S 

^*^ 

\ 

\ 

03 

V) 

»Q0 

»<^ 

s 

> 

N 

»N 

(i! 


j"  iron  rivets;  1"  drilled  boles;  2 J''  pitch.) 


Areas, 

Square  Inchea. 

GroHA  Mctlonal  area  of  plate 8.568 

>r(*t  Hectional  area  of  plate 2.329 

Bearing  aiirface  of  riveta 1.240 

Shearing  area  of  rireta 7.854 


Applied  loads. 


I 


In  ganged  length. 


TotaL 


^^te^h*" 'Elongation.'   Set, 


'  Pound*. 

Poundt. 

3,509 

1.000 

j      7, 138 

2,000 

10,707 

3,000 

1     J4.27e 

4,000 

1     17.845 

5.000 

21.414 

6,000 

24,983 

7.000 

28,552 

8,000 

32.121 

9,000    ; 

85,690 

10,000 

89,250 

11.000 

42.828 

12.000 

46,397 

13.000 

49,066 

14.  000 

63,535 

15,000 

57.104 

16,000 

60,673 

17.000 

64.242 

18.000 

67, 8U 

19.000 

71,380 

20,000 

74,949 

21.000 

78.518 

22,000 

82,087 

23.000 

85.656 

24,000 

89.225 

25,000 

92.794 

26,000 

96,863 

27,000 

99,932 

28,000 

103.  601 

29.000 

107.  070 

80,000 

110.  639 

81,000 

114.208 

82,000 

117,777 

83,000 

121.  340 

34.000 

12  i,  915 

35.000 

128.484 

36.000 

132.  OKi 

37.  0(H) 

135,  «:'2 

38.000 

Inch. 

0. 
-.0001 

0. 

.0001 
.0003 
.0006 
.0015 
.0020 
.0027 
.0035 
.0045 
.0049 
.0053 
.0059 
.0064 
.0072 
.0078 
.0085 
.0092 
.0100 
.0111 
.0120 
.0130 
.0138 
.0150 
.0166 
.0176 
.0190 
.0205 
.0225 
.0252 
.0279 
.0328 
.0452 
.0718 
.101 
.12 
.15 


Inch, 
0. 


—.0001 


Bemarka. 


Initial  load. 


.0022 


.0040 


.0062 


.0157 


Scale  at.arta. 


.  0622 
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TESTS   OP    IRON   AND   STEEL. 


Applied  loads. 

In  ganged  length. 

• 

BemarkB. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 

139. 19L 

142.760 

146.329 

149,898 

158,467 

156,440 

Pounds. 
39.000 
40,000 
41,000 
42,000 
43,000 
43,830 

Inch. 
.19 
.21 
.28 
.32 
.42 
.57 

Inch. 

• 

' 

1 

: 

Tensile  strength. 

Fractured  along  line  of  riveting,  beginning  at  the  west  edge.  Appear- 
ance silky,  laminated. 

Maximum  streas  on  joint 

Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 43,  K30 

Tension  on  net  section  of  plate 67. 170 

Compression  on  bearing  surface  of  rivets 126«  leo 

Shearing  on  rivets 19.920 

Elongation  of  rivet  holes,  '^72,  ".68,  ''.61,  ''.64,  ".69. 
Open  at  edges,  ".26  and  ".20. 


No.  1354. 
(J"  steel  plate.) 


'^ 


5   53 


<2.  x^  > 


(fl"  iron  rivets;  1"  drilled  holes;  3"  pitch.) 

Arens, 

Square  inclire. 

Gross  sectional  area  of  plate ^ 3.719 

yet  sectional  area  of  plate 2.52^ 

Bearing  snrface  of  rivets I.  sco 

Shearing  area  of  rivets 7.854 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  sqnare 
inch. 

Elongation. 

Inch. 

0. 

0. 

u. 

.0001 
.WJOl 

Set. 

Remarks. 

Potinds. 
3,780 
7,5«0 
11,  340 
15,120 
18,900 

Ptntnds. 
l.UOO 
2,000 
:i.000 
4.O0O 
5,000 

Ineh. 

0. 

Initial  load. 

6. 

f 

TESTS   OP  IRON  AND   STEEL.* 
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la  gftoged  length. 

1 
1 

Bemwkfl. 

TdtaL 

Penqoan 

XloncrtUm. 

8«t. 

Pomds. 

28,880 

20.480 

80.240 

84,020 

87^800 

41,680 

46,880 

49,140 

62^920 

68,700 

80,480 

84,280 

88,040 

71,820 

76,600 

79,380 

83,160 

86,940 

90,730 

94.600 

98.280 

102,080 

106,840 

100,820 

118,400 

117,180 

120,980 

121,740 

128,620 

132,800 

188,080 

189.880 

148,040 

147,420 

161,200 

188,600 

Jhnmd$. 
8^000 
7,000 
8,000 
9^000 
10,000 
11,900 
12^000 
18^000 
14,000 
16,000 
18,000 
17,000 
18  000 
19.000 
20,000 
21,000 
22,000 
28.000 
24,060 
25^000 
28,000 
27,000 
28,000 
29,000 
80,000 
81^000 
82,000 
88^000 
HOOO 
86.000 
88,000 
87,000 
88,000 
89,000 
40,000 
44,680 

Inch. 
.0008 
.0011 
.0018 
.0028 
.0088 
.0042 
.0050 
.0068 
.0068 
.0081 
.0094 
.0106 
.0118 
.0128 
.0185 
.0151 
.0168 

.oi;7 

.0196 

.0211 

.0242 

.0202 

.0294 

.0840 

.0444 

.0711 

.0900 

.1110 

.14 

.186 

.206 

.21 

.25 

.81 

.88 

Inch. 

Tendla  ttnngtli. 

.0088 

.0089 

.0111 

.0176 

.0884 

Fracttt red  along  line  of  riveting^  beginning  at  the  east  edge.   Appear- 
ance silky. 

w 
JfoxifiMim  9tret9  im  Joint. 

Foundt  penqnare  inoh. 

Tendon  on  groMMetUm  of  pUte 44,680 

Tension  on  net  section  of  pUto 88,870 

Compression  on  beexingsnrfiMseof  riTets 183,730 

Bhesmg  on  zivets 21,450 

Elongation  of  rivet  holes,  '^96,  '^88,  '^82,  ''.84,  ".96. 
Open  at  edges,  'MO  and  ".20. 
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TESTS  OF  IBON  AND  STEEL. 

Xo.  1365. 

(I"  Steel  plate.) 


U 


n 


'<  27*  2." 


Hi"  iron  rivets;  1"  drilled  holes;  3"  pitch.) 

Areoi. 

Square  i 

Orma  sectfoiud  araa  of  pUte 3.765 

Net  aeclioiuil  area  of  pUte 2.510 

IteariDg  sariMso  of  liTeta , LJSS 

Shearing  area  of  rivets 7.854 


AppHed  loads. 


In  gauged  length. 


TotaL     ^*L^u°'"*  Elongation.'        Set. 


Remarks. 


Pounds. 
8,765 
7.530 
11,293 
15,060 
18, 825 
22,590 
26, 3.>5 
30.  ll'O 
3:t.  8115 
87.650 
41,415 
45,]K0 
48,945 
52,710 
56.475 
60.240 
64,005 
67,770 
71,535 
75.300 
79.065 
82,(«30 
86,505 
00,360 
04.125 
07,801) 
101,655 
105, 420 
109. 185 
112,950 
116^715 
120,  480 
124, 245 
12P,0I0 
131. 775 
135.540 
130,305 
143,070 


Pounds. 

Inch. 

1.00O 

0. 

2,000 

.0001 

8,000 

.0002 

4.000 

.0004 

5.000 

.0007 

6.000 

.0011 

7,000 

.0016 

8.000 

.0023 

9,000 

.0032 

10.000 

.0048 

11,000 

.0063 

12.000 

.0076 

13.000 

.0084 

14.000 

.0091 

15,000 

.0097 

16.000 

.0107 

17.000 

.0115 

18.000 

.0124 

19.000 

.0l:)5 

20.000 

.0147 

21,000 

.0153 

22,000 

.0176 

23,0(0 

.018? 

24.000 

.0203 

25.000 

.0204 

26,000 

.0236 

27,000 

.0252 

28.000 

.0275 

29.000 

.0302 

30,000 

.0342 

31,000 

.0450 

32,000 

.0090 

33,000 

1    .100 

34.  (HM) 

.18 

35.000 

.15 

36,000 

.19 

37.000 

.21 

38,000 

.26 

Inch. 
0. 


Initial  load. 


.0001 


.0034 


.0072 


.0106 


.0138 


Edges  contract,  and  scale  starts. 
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Applied  loads.            In  ganged  length. 

Remarks. 

TotAl. 

1 

Per  iiqaare 
inch. 

Elongation. 

Set 

PoundM. 
146.  ^35 
150,6<»0 
154,  H65 
15»<,  130 
161.893 
165, 660 
167.200 

P<ntndt. 
39,000 
40.  (00 
41.000 
42,000 
43,000 
44.000 
44, 410 

Inch. 
.39 
.34 
.42 
.48 
.59 
.71 
.81 

Inch. 

Tensile  strength. 

Fractured  two  outside  sections  of  plate  at  each  ed^e  along  line  of 
riveting ;  the  two  middle  sections  sheared  in  front  of  rivets.  Appear- 
ance silky. 

Maximum  stress  on  joint 

Poands  per  sqnare  incli. 

Tension  on  grofls  section  of  plate 44,410 

Tension  on  net  section  of  plate 60,610 

Coinpression  on  bearing  surface  of  rivets 138,230 

Shearing  on  riveU 21,290 


ISo.  1356. 
(I"  Steel  plate.) 


(t?^''  iron  rivets ;  |  drilled  holes ;  If  pitch.) 

Areas. 

Square  Inobes. 

Gross  sectional  area  of  plate 8.859 

Net  sectioDal  area  of  plate ,-..  2.190 

B^arin<s  surface  of  rivets 12 

Shearing  area  of  rivets 8.683 


AppUed  loads. 

In  ganged  length. 

Ilemarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Poundt. 
8,550 
7,118 
10,679 
14,236 
17, 795 
21. 3M 
24. 913 
28,  472 
82.  031 
35,  500 

Poundt. 
1.000 
2,000 

.     3,000, 
4,000 
5,000 
6, 000 
7,000 
8.000 
9.000 
10, 000 

Inch, 

0. 

0. 

.0002 
.0003 
.0004 
.0007 
.0008 
.0010 
.  WVi 
.0017 

Inch, 
0. 

Initial  load. 

0. 

.0006 
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HigMigedlagth. 

Beoitfkk 

ToteL 

Perwuuae 
inoL 

Set. 

PbVltdff. 

88;  149 

71,189 

74,789- 

71^296 

81,857 

85^416 

88,975 

92,584 

96^098 

99,652 

108,211 

106,770 

U0.829 

118,888 

117,447 

121,006 

124,665 

128,124 

131,688 

135,242 

188,801 

142.860 

148,880 

Pmtnd». 
11,000 
12,000 
13,000 
14,000 
15,000 
16;  000 
17,000 

18;  000 

19,000 
20,000 
21,000 
22,000 
28,000 
24.000 
25.000 
20.000 
27,000 
28,000 
89,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85^000 
86,000 
87.000 
88.000 
89,000 
40,000 
40^460 

JfidL 
.0086 
.0044 
.0050 
.0054 
.0060 
.0065 
.0071 
.0078 
.0067 
.0094 
.0108 
.0112 
.0121 
.0182 
.0147 
.0168 
.0191 
.0233 
.0336 
.0432 
.0624 
.0634 
.0750 
.0975 
.U70 
.14 
.17 
.20 
.23 
.28 
.82 

IndL 

TauUeitreogth. 

.0041 

.0006 

.0101 

.0860 

Simoltaneoos  firactare  along  line  of  riveting.    Appearance  silky, 
lamellar. 

Maximmm  9treu  <m  Joint 

Pounds  per  iqaare  inch. 

Tendon  on  groMaeotUm  of  plate 40.460 

Tension  onnet  Motion  of  plate 65^740 

Compieieion  on  bearing  nuflMe  of  ilTets 105,170 

Shearing  onriTOta 36,100 

Elongation  of  rivet  holes,  ".44,  ".41,  ".40,  "38,  ".39,  "38. 
Open  at  edges,  ".12  and  ".10. 
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No.  1357. 
(§''  steel  plate.) 


^ 


-^a-xA> 


(y\* iron  rivets;  f "  drilled  holes ;  If" pitch.) 

Areas,  Sqaare  inchM. 

GroMMotional  Area  of  plate JfJ? 

^et  sectional  area  of  plate ?*  JS 

Bearing  BurfiAoe  of  rivets o  2S» 

Shearing  areaof  riveta 8.682 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Po%Md». 

8.549 

7,098 

10,647 

14,196 

17,  745 

21.294 

24,843 

28,892 

31,941 

86,490 

89.039 

42.588 

46.  137 

49.680 

63,  235 

56,784 

60,333 

6:t.  (82 

67,431 

70,980 

74,  529 

78,  078 

81,627 

85,176 

88,725 

92.274 

95.823 

99.872 

102,921 

106^470 

110.  019 

113.568 

117, 117 

120,666 

124,  215 

127,764 

181, 813 

134,862 

188.411 

139.900 

Poundt, 
.      1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.  000. 
22.000 
23.000 
24.000 
25.000 
26.000 
27.000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84.000 
85,000 
86,000 
87,000 
88,000 
89.000 
89,420 

Inch. 

0. 

0. 

.0001 
.0003 
.0008 
.0004 
.0006 
.0010 
.0015 
.0029 
.0036 
.0044 
.0050 
.0056 
.0061 
.0066 
.0071 
.0076 
.0082 
.0091 
.0101 
.0111 
.0122 
.0134 
.0147 
.0173 
.0213 
.0313 
.0411 
.0509 
.0630 
.0810 
.110 
.13 
.15 
.17 
.20 
.23 
.29 
.84 

Inch. 
0. 

Initial  load. 

» 

Edges  oontraot  and  scale  starts. 
Tensile  strength. 

"o.' 

"ooii" 

.0042 

.0060 

.0099 



.*0428* 

Simaltaneoas  fracture  along  line  of  riveting.    Appearance   silky, 
lamellar. 

Maximum  atresa  on  joint.  Pounds  per  square  inch. 

Tension  engross  section  of  plate 89,420 

Tension  on  net  section  of  plate  64,060 

Compression  on  bearing  surface  of  rirets 102,490 

shearing  on  rivets ,    88,000 

Elongation  of  rivet  holes,  ''.43,  ''.44,  ".41,  "^0,  ".41. 
Open  at  edges,  ".15  and  ".10. 
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"So.  1358. 
(I"  steel  plate.) 


•3 


<2rx  a"> 


(^  iron  rivets;  |"  drilled  holes;  If"  pitth.) 

ArtM, 

Gross  seotional  area  of  plate 

Net  sectional  area  of  plate 

Bearing  saiflAce  of  nvets 

Shearing  area  of  riveto 


Square  inches. 

8.829 

2.460 

1.369 

3.682 


A  load  of  10,000  pounds  per  square  inch  applied  and  released  before 
micrometer  readings  were  taken. 


Applied  loads.       |      In  ganged  length. 

1 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

B^markSr                                 1 

Pound: 

8.829 

7,658 

11,487 

15.810 

19. 145 

22,974 

2«.  803 

80,632 

84.461 

88,290 

42, 110 

45.  948 

4»,777 

&3,606 

67,4,15 

61,264 

65.  003 

68,922 

72, 751 

76.  6h0 

80.409 

84.238 

88,067 

91,896 

95,725 

99.5.54 

.101,383 

107,212 

111.041 

114.870 

118.609 

122,528 

126, 857 

130, 186 

134,015 

137,844 

141,  673 

145,  502 

149,  3:u 

152, 300 

Pound; 
1,000 
2,000 
8,000 
4,000 
5.000 
6.000 
7.000 
8.000 
0.C0O 

10.  000 

11,  000 
12.000 
13.000 
14  000 
15,000 
16,000 
17.000 
18,000 
10,000 

Inch. 

0. 

.0001 
.0001 
.0002. 
.0003 
.0003 
.0006 
.0007 
.0008 
.0009 
.0025 
.0081 

.oo::o 

.0040 
.0046 
.0048 
.  0058 
.0060 
-0074 

ln€k, 
0. 

Initial  load. 

Edges  contraot  and  scale  starta. 
Tensile  strength. 

.0002 

.0003 

.0036 

20,000    '          .0078 
21.000              .0087 
22,0(»0              .0098 
23,000    r          -0110 

.0060 

24,  Of'O 
25,000 
26,000 
27,000 
28.  000 
29,000 

30.  000 

31.  COO 
82,000 
83,000 
84,000 
45,000 
36,000 
87,000 
88,000 
89.000 
89,780 

.0125 

.0138 

.0186 

.0270 

.0365 

.0456 

.  0555 

.06S0 

.0806 

.0975 

.1290 

.17 

.20 

.22 

.27 

.30 

.35 

.0103 

.0484 

Sheared  simultaneously  all  six  rivets  between  plate  and  upper  cover. 

M€a\m\tm  stress  on  joint  Ponnds  per  aqnan  inch. 

Tension  on  gross  section  of  plate 80,790 

Tension  on  net  section  of  plate 61.919 

Cmnpi^!»8inn  on  bearing  surface  of  rivete 111,250 

Shearing  on  rivets 41,  MO 

Elongation  of  rivet  holes,  ".25,  '^21,  ''.20,  ".19,  ".21,  ".26, 


tESTS   OF   IRON   AND   STEEL. 


875 


No.  1369. 
(§''  steel  plate.) 


(^y  iron  rivets;  |"  drilled  holes;  If"  pitch.) 


^  Areas,  Sqnftre  inches. 

Gross  seoiional  area  of  pUte 3.843 

Vet  seotiooal  area  of  plate 2.471 

Bearing  surface  of  rivets 1.872 

Shearing  area  of  rivets 8.682 


Applied  loads. 

In  ganged  length. 

Bemarks. 

T«^-     ^''inX" 

Elongation. 

Set 

Pounds. 
8.843 
7,686 
11,529 
15.372 
19,215 
23. 058 
26.901 
30,744 
34,587 
38,  430 
42,273 
46. 116 
49,  950 
53,802 
57, 645 
61,488 

Pimnd9. 
1.000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15.000 
Ifi  M)A 

Inch. 

0. 

0. 

0. 

.0002 
.0003 
.0004 
.0005 
.0000 
.0007 
.0011 
.0018 
.0042 
.0047 
.  0052 
.  0055 
.0060 
.0065 
.0070 
.0075 
.0085 
.0005 
.0107 
.0117 
.0130 
.0145 
.0184 
.0274 
.0365 
.0455 
.  0555 
.0683 
.0794 
.1045 
.13 
.16 
.19 
.22 
.27 
.31 

Inch, 
0. 

.0002 

Initial  load. 

Edces  contract 
Scale  starts. 

• 
Tensile  strength. 

.0006 

.0045 

06,  331             17.  OiiO 

69. 174 
73.  017 
76,860 
80,703 
84.546 
88.389 
02.232 
96,075 
99.  918 
103, 761 
107.604 
111.447 
115.290 
119,183 
122,976 
126,  810 
130.662 
134,  505 
138,  348 
142, 101 
146,034 
149,  877 
150, 100 

18,  OuO 
10,  000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
28.000 
27,000 
28,  000 
29,000 
80,000 
31,000 
82,000 
83,  (too 
84.000 
85.000 
80.000 
87.000 
88.000 
39.000 
89,060 

.0063 

.0109 

.0488 

Sheared  four  rivets  (doable  shecir)  and  fractured  the  plate  at  two 
sections.    Appearance  of  fracture  silky,  laminated. 

JUaximum  stress  on  joint.  Pounds  per  iiqnaTe  inch. 

Tenidon  on  gross  sec',  ion  of  piste 39,060 

TeDsiuu  (»n  n^t  section  <if  plate 60,740 

Compression  on  bearing  surface  of  rivets 109,400 

Shearing  on  rivets 40,770 

Elongation  of  rivet  holes,  ''.45,  ''.48,  ".50,  ".53. 
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No.  1360. 
i%"  Steel  plate.) 


n. 


^ 

61 

rf' 

(*) 

lj 

Y.| 

^! 

0^ 

J- 

s, 

s 


<sr^2:> 


{\^'  iron  rivets;  f"  drilled  holes;  If'  pitch). 

Artoi,  *    SqiiM*  ineliM. 

GroiMtiectioiitl  area  of  plate 3.843 

KetsectioDAlareaofpUta .• 2.196 

BeariDf^Mirficeof  rireta J.W7 

Sbearingartaof  ri%'etM 5.3U0 

A  load  of  11,000  ponnds  per  square  inch  applied  and  released  before 
micrometer  readings  were  taken. 


Applied  loads. 


In  gauged  length. 


Tot*l-    I  ^"^ i^h*"  ElongationJ       Set. 


Bemartn. 


Pound». 
3,843 
7.fl«J 
11.529 
15.372 
19.215 
23.058 
20.901 
80.744 
34.587 
38.430 
42,273 
40, 116 
49. 95  J 
53.t<02 
57,645 
61.4K8 
65,331 
69.174 
73. 017 
76.860 
80.703 
84.546 
88,389 
92.232 
96.075 
99.918 
103.761 
107.604 
111,447 
115,290 
119. 133 
122.976 
126. 819 
130.662 
134.605 
138.848 
142, 191 


.Pound*. 

.  Inch, 

1.000 

0. 

2.000 

.0000 

8,000 

.0000 

4.000 

.0001 

6.000 

.0001 

6,000 

.0001 

T.WK) 

.0002 

8.000 

.0*102 

9,000 

.0002 

10,000 

.0002 

11,000 

.0003 

12,000 

.0004 

13,000 

.0018 

1    14.000 

.0025 

1    15.000 

.0030 

16.000 

.0034 

17,000 

.0038 

18,000 

.0043 

19,000 

.0049 

20  000 

.0052 

21,000 

.0060 

22,000 

.0069 

23,000 

.0080 

24.000 

.0095 

25.000 

.0107 

26,000 

.0130 

27.000 

.01-2 

28.000 

.0194 

29,000 

.0266 

30,000 

.0375 

81,000 

.0502 

82.000 

.0650 

83,000 

.0890 

84.000 

.127 

85.000 

-.18 

86.000 

.20 

87,000 

.28 

Jfi«A. 
0. 


.0027 


.0045 


.0089 


.0330 


Initial  load. 


Edges  oonttaot 
Scale  utarts. 

Tenaile  strength. 


Fractared  plate  along  line  of  riveting.    Appearance  silky,  exceed- 
ingly lamellar. 

Majrimum  stress  on  Joint.  Pounds  per  aqnareiBcb. 

Tension  on  gronn  noction  of  plate 97. 40* 

Tension  on  net»»*etl»n  of  pUte 64.7^ 

Compression  on  bearing  surface  of  rivets 81^810 

Shearing  on  rivets .,  .,.    9^09 

Elongation  of  rivet  holes,  ".51,  ".40,  ".48,  ".47,  ".48,  ".50. 
Open  at  edges,  ".05  each. 
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No.  1361. 
(f  steel  plate.) 


^      1 


'3 


"3 


(li"  iron  rivets;  f'' drilled  holes ;  If"  pitch.) 

Areas.  Sqaare  inohee. 

GroM  Motional  area  of  plate 8.854 

Net  Hootional  srea  of  plate 2.202 

Bearing  surface  of  riTete 1.652 

SbearinfC  area  of  rivetii 5.300 


Applied  loads. 


In  flanged  length. 


Bemarks. 


ToUl.      ^*'i;^*'*  Elongation.! 


Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0012 
.0017 
.0022 
.0029 
.0039 
.0049 
.0060 
.0067 
.0072 
.0080 
.0085 
.0091 
.0097 
.0107" 
.0118 
.0129 
.0141 
.0151 
.0163 
.0183 
.0-200 
.0229 
.0298 
.0408 
.0585 
.0070 
.0868 
.1190 
.16 
.20 
.26 
.29 


Ret. 


Poundi. 

Poundt. 

3,854 

1,000 

7,708 

2,000 

11,662 

8.000 

15,416 

4.000 

19,270 

5,000 

23,124 

6.000 

26.978 

7.000 

80,832 

8.000 

34,686 

9.000 

88,540 

10,000 

42,894 

11.000 

46.248 

12, 000 

50,102 

13.000 

53,950 

14,000 

67,  810 

15,000 

61.664 

16,000 

65. 518 

17,000 

69, 872 

18,000 

73.226 

19,000 

77,080 

20.000 

80,934 

21,000 

84.788 

22,000 

88,642 

23.000 

92,496 

24,  000 

96,350 

25,000 

100,  204 

26,000 

104,058 

27,000 

107,912 

28,000 

111,766 

.     29, 000 

115,020 

80,000 

119.474 

81,000 

123,  328 

32,000 

127.182 

83,000 

131,036 

34,000 

134,890 

85,  000 

1.38.  744 

36.000 

142,  598 

37.000 

142.780 

87.  050 

Inch 
0.  . 


.0001 


.0017 


.0051 


.0072 


.0118 


.0333 


Initial  load. 


Bdges  oontraot. 
Scale  starts 

Tensile  strength 


Simultaneoas  fracture  along  line  of  riveting.    Appearance  silky,  very 
Limellar. 

Maximum  atresB  on  Joint  Pounds  per  square  Inch. 

Tension  on  gross  section  of  plate 87,050 

Tension  on  net  section  of  plate 64.840 

Compression  on  bearing  surface  of  rivets 86,480 

Bhearing  on  rivets  26,940 

Elongation  of  rivet  holes,  ''.53,  ".52,  ".50,  ".49,  ".51,  ".53. 
Open  at  edges  ".07  each. 
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No.  1362. 

(§.''  Steel  plate.) 


> 

«> 

^ 

>» 

.  '*^ 

*e^ 

S  \ 

^ 

K 

^ 

•^ 

.<5» 

:2 

«) 

N 

N 

4  ' 


0 

0^ 
0 


<^:  X.  £f 


K 

^®> 

•8 

O^ 

^ 

^ 

» 

•3 

(ly  iron  rivets ;  ^"  drilled  holes  ;  1  J"  pitch.) 

Jreas. 

Square  inohes. 

GroMBectionAlat-eaof  plate , 4. 11A 

Net.  Hoctional  area  of  plate 2.471 

Bi'Diini;  Hiirfnrei  of  Hvetn 1.647 

ShonrioK  *i^<^  of  riveta 5.300 


Applied  loa<^  8. 


In  grtaged  lenjrth. 


Total.     '^*»''.^j:"^'ElonKatloD.i        Set. 


Poundit. 

Pound*. 

Inch. 

4.118 

1.000 

0. 

8,230 

2,000 

0. 

12,  3M 

3.000 

0. 

10.472 

4.000 

.0001 

20,  NK) 

S,000 

.0002 

24.708 

6.000 

.0003 

28.8-20 

7.000 

.0005 

32.  M4 

^000 

0008 

37.  WW 

9.000 

0013 

41.180 

10.000 

.0020 

4M1W 

11.000 

.  wo.> 

40.416 

12.000 

.0037 

ft:).  534 

13.000 

0047 

67,  W2 

14,000 

00.>5 

61.770 

15.000 

0060 

CS,8K8 

16.000 

.04161 

70.(H)6 

17,000 

.0068 

74,124 

18.000 

.0072 

78. 242 

19.000 

.0078 

82,3<«) 

20, 0(H) 

.W)84 

86,  478 

21.  (KM) 

.W>W 

00.596 

22,0t»0 

0103 

M.714 

23,IH)0 

.  0109 

OK.s:« 

24.000 

.  01J5 

102.  »50 

75,000 

.0144 

107.  Wy 

26.0U0 

.0165 

111,186 

27.01K) 

.0190 

n\3a4 

28.000 

.0250 

119.422 

29.  WW 

.04«o 

123.  MO 

3l».U00 

.0<m8 

127, 658 

31.  WW 

.0723 

131. 776 

32,0*K) 

.0818 

135^896 

33,  WH) 

.120 

140.014 

34,000 

.18 

Remarks. 


Inch. 
0. 


.0015 


.0049 


IniUal  load. 


.0115 


.0595 


Edffea  contract. 
Loml  releafled.  and  J* 
bonra  under  no  load. 
Scale  staru. 


joint    reated    twenty -foar 
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Applied  loads. 

In  ganged  length. 

Benarln. 

TotaL 

PerMQue 
InSi. 

Elongation. 

Set 

144,182 
148,248 
152,366 
164,200 

85.000 
86.000 
87,000 
87,450 

.20 
.23 
.28 
.35 

JndL 

Tensile  atrength. 

•••■"•••r"»- 

Fractared  along  line  of  riveting,  beginning  at  the  east  edge.    Ap- 
pearance silky^  exceedingly  lamellar. 

Maximum  9tre$9  on  joint 

Ponnda  per  sqnan  inoh. 

Tension  on  gross  Mction  of  plate • 87,450 

Tension  on  net  section  of  plate «.    82,400 

Compression  on  bearing  snrfsoe  of  liTets 83,620 

Shearing  on  ziTsts 80^000 

Elongation  of  rivet  holes,  ".44,  ''.41,  ''.40,  ".41,  ".42,  ".46. 
Open  at  edges  ".07  each. 

Fractured  areoB, 

Square 
inoh. 
".48  X".24a«  .1082 
.07  X  .22=  .2134 
.90  X  .23a  .2208 
.98  X  .21=  .2058 
.97  X  .23=  .2231 
.96  X  .21=  .2058 
M  X  .25=  .0950 

1.2071  CoatraottoB,  48.7perc 
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TESTS    OF   IBON   AND    STEEL. 


No.  1363. 
(f ''  steel  plate.) 


*^  ^ 


<  2,  X  2'/> 


(j^'Mron  rivets  5  |'' drilled  holes ;  IJ'' pitch.) 

Areas.  Soiwre  Inohas. 

OroM  eectioDol  area  of  plate 4. 10« 

Net  Heitl^al  area  of  piate 2.464 

DearingBnifacMuf  rlrets LM2 

Kbeur i  ii g  a rea  of  ri  vi>ta &  300 


Applied  loads. 


Total. 


Poundt. 

4.]0tl 

8.212 

12. 818 

Iti,  424 

20.580 

24,636 

28,742 

82,848 

86,054 

41.060 

45,166 

40,272 

53. 378 

67,484 

61,500 

65.  606 

6)1,802 

73.008 

78,014 

82,120 

86,226 

0l>,'882 

04. 488 

08.544 

.  102,  650 

I   106.750 

110.862 

114,968 

119.074 

123,180 

127.286 

l.'tl.  392 

1.H5, 498 

130.604 

.  143,710 

I  147,816 

I  151.922 

I  156,028 

156,200 


Per  nqiiare 


iucl 


naiia 

ICO. 


In  gauged  length. 


Pound*. 

Inch. 

1,000 

0. 

2.000 

.0002 

8,000 

.0002 

4.000 

.0004 

5,000 

.0005 

6,000 

.0006 

7,01.0 

.0009 

8,000 

.0011 

9,000 

.0015 

10.000 

.0022 

11,000 

.0040 

12,000 

.0052 

13,000 

.0058 

14.  000 

.0064 

15.  000 

.0067 

16,000 

.0072 

17.000 

.0077 

18,000 

.0085 

19,000 

.0090 

20,  000 

.0100 

21.  UOO 

.0110 

22,000 

.0120 

23,000 

.0W5 

24.  000 

.0145 

25.000 

.0153 

26.000 

.0168 

27,000 

.0182 

28,000 

.0220 

29.  COO 

.0303 

30,000 

.0425 

81.000 

.0576 

32,  0(K) 

.OTJiO 

33.  0('0 

.0950 

34.0tK) 

.120 

35.000 

.16 

36.000 

.20 

:n.ooo 

.23 

S}<.  OthJ 

..*« 

3K,O40 

.33 

Elongation.         Set. 


Inch, 
0. 


Bemarks. 


.0003 


.0015 


.0052 


.0075 


.0117 


.0367 


Initial  load. 


Edges  contract. 
Scale  starta. 


Tenaile  strengtli. 


Fractured  ])late  aloug  line  of  riveting,  begiDning  at  the  east  edge* 
Appearance  silky,  escc^ingly  lamellar. 

Maximum  streis  an  joint, 

PMmda  per  aqvara  iaeb. 

Tf^nmonon  grosaaoction  of  plate  n^#M 

T(>nMun  on  net  jiection  of  plat4« ...— CSLSM 

•  oniprMsion  on  bearing  surface  of  lireta 9Si.I39 

Siu'arm^  on  rivet:! 31^471 


Elongation  of  rivet  holes,  ".47, 
Open  at  edges,  ".05  and  ".12. 


•  "X^J,  •'xO,  .^l),  .'JL'l,  .40a 
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(f 


No.  1364. 
'  steel  plate.) 


(f^  iron  rivets ;  f  drilled  holes ;  2"  pitch.) 


Area»,  Square  Inobes. 

Gross  eeotionftl  ftren  of  plate 4.056 

Ket  seottonal  area  of  plate ^..        2.010 

Bearing  aarfsce  of  rivets 1.740 

Shearing  area  of  rivets 6.306 


-| 


Applied  loads. 


In  ganged  length. 


Total. 


Pound*. 
4,656 
9,313 
13.068 
18.624 
23,280 
27,036 
82,502 
87, 248 
41.004 
46^560 
51, 216 
55,872 
60,528 
65,184 
69,840 
74,486 
70, 152 
88,808 
88,464 
03,120 
07,776 
102,482 
107.088 
111,  744 
116, 400 
121, 056 
125, 712 
130,868 
135,024 
130.680 
144, 336 
148,002 
153,648 
158,304 
162,060 
167, 616 
172.272 
176, 028 
181,684 
186,240 
100,886 
104,700 


Per  sanare  I 
incn.       I 


Elongation.  I 


^mnd^. 

Inch, 

1,000 

0. 

2,000 

.0001 

3,000 

.0001 

4,000 

.0002 

5.000 

.0003 

6,000 

.0005 

7,000 

.0008 

8,000 

.0013 

0,000 

0026 

10,000 

.0036 

11.000 

0046 

12,000 

.0052 

13,000 

.0058 

14,000 

0063 

15,000 

.0070 

16,000 

.0074 

17,000 

.0081 

18,000 

.0001 

10.000 

.0101 

20,000 

.0111 

21,000 

.0124 

22,000 

.0131 

23,000 

.0141 

24,000 

.0153 

26,000 

.0166 

26,000 

.0108 

27,000 

.0266 

28,000 

.0376 

20,000 

.0480 

80,000 

.0673 

31,000 

.0600 

32,000 

.0810 

83,000 

.0036 

84,000 

.1180 

85,000 

.14 

36,000 

.18 

37,000 

.20 

38.000 

.22 

30,000 

.26 

40,000 

.82 

41.000 

.38 

41,820 

.45 

Set. 


Inch, 
0. 


Remarks. 


.0001 


.0028 


0054 


.0084 


.0118 


.0470 


Initial  load. 


Edges  oontiaot 
Scale  starts. 


Scale  starts  off  one  cover. 
Tensile  strength. 


Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  fiilky. 

Maximum  stresg  on  join  t  Pounds  per  square  inch. 

Tension  on  gross  seevion  of  plate 41,820 

Tenalon  on  net  section  of  plate 66,010 

Compression  on  bearing  snrfiMse  of  riTets 111,510 

Shearing  on  rlveU 86,730 

Elongation  of  rivet  holes,  ".65,  ''.63,  ''.59,  ".61,  ".63,  ".66. 
Open  at  edges,  ".15  each. 
S.  Ex.  36 56 
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TESTS   OF   IBON  AND   STEEL. 


No.  1366. 
(I"  steel  plate.) 


^^^' 

0 

II 

Ij  0.S 

Vi  1     V 

i.pj 

|OB^ 


I 


( \\  iron  rivets ;  f  drilled  holes ;  2''  pitch.) 

Areas,  Sqaaro  inofaee. 

Oroaa  Beotional  areik  of  plate 4.680 

Net  seotionAl  areuof  plate 2.925 

Bearing  svrfaoe  of  riveta - 1.750 

Shearing  ana  of  riveta &.305 


Applied  loada. 

In  ganged  length. 

Bemarka. 

Total 

Per  Boaare 
incn. 

Elongation. 

Set 

Pounds. 

4,680 

9.860 

14,040 

18,720 

23,400 

28.080 

82.760 

37,440 

42. 120 

46,800 

51,480 

66,160 

60,840 

65,  520 

70.200 

74,880 

79,560 

84,240 

88,920 

03,600 

08,280 

102,960 

107, 640 

112.320 

117.000 

121,680 

126.860 

131.  040 

135, 720 

140,400 

145.  080 

149,760 

154,440 

159,120 

163,800 

168,480 

178. 160 

177,840 

182,520 

187,200 

191.  880 

196,560 

Poundt. 

1,000 

2.000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19.000 

20,000 

21,000 

22,000 

28,000 

24.000 

25,000 

26,000 

27.000 

28,000 

29.000 

80,000 

31,000 

82.000 

33,000 

84,000 

85.000 

86,000 

87.000 

88,000 

89.000 

40,000 

41,000 

42,000 

IneK 

0. 

.0001 
.0002 
.0008 
.0004 
.0005 
.0008 
.0011 
.0017. 
.0032 
.0050 
.0055 
.0060 
.0065 
.0070 
.0075 
.0080 
.0088 
.0095 
.0105 
.0117 
.0124 
.0137 
.0150 
.0170 
.0217 
.0305 
.0435 
.0530 
.0625 
.0740 
.0870 
.100 
.13 
.16 
.18 
.20 
.22 
.27 
.80 
.37 
.46 

Inch. 
0. 

Injtialload. 

0. 

.0022 

.0051 

.0075 

.0119 

Edges  oontraot. 
Scale  starts. 

Tensile  strength. 

.     .0524 

Fractured  plate  along  line  of  riveting,  beginning  at  the  east  edge. 

Maximum  stress  on  joint,  Ponnda  per  aqoare  inch. 

Tension  on  gross  section  of  pUte 42.0^9 

Tension  on  net  section  of  plate 67,200 

Compression  on  bearing  sarfaoeof  rivets lU.00d 

Shearing  on  rivets 37,080 

Elongation  of  rivet  holes,  ''.66,  ''.60,  ".57,  ".57,  ".57,  ".55. 
Open  at  edges,  ".15  and  ".07. 
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No.  1366. 
steel  plate.) 


M 


%% 


(1^"  iron  rivets;  |  drilled  holesj  2J''  pitch.) 

Areas,  Square  inches 

Gross  Mctional  area  of  plate 4.688 

Net  sectional  area  of  plate f. 8.081 

lieariDf;  surface  of  rivetii 1.652 

Shearing  area  of  rivets 6.300 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

I^oundt. 

4,i»3 

9,366 

14,049 

18.  732 

23,415 

28,098 

32.  781 

37,  464 

42. 147 

46,830 

51.513 

56.106 

60,879 

,    65  562 

Poundt. 

1,000 

2.000 

8.000 

4.000 

5.000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,  000 

15,000 

16,  000 

17.000 

18,000 

19,000 

20,000 

21,  000 

22,000 

23,000 

24.000 

25,000 

26.000 

27,000 

28.000 

29,000 

80.000 

31,000 

32,000 

83,000 

84,000 

35,000 

36.000 

37,000 

38,000 

39,000 

40,000 

41,000 

41,040 

Jnehj 
0. 

-.0010 
-.0017 
-.0019 
-.  0021 
-.0019 
-.0019 
-.0017 
-.  0012 
-.0005 
.0016 
.0017 
.0020 
.0022 
.0026 
.0034 
.0041 
.0051 
.0061 
.0073 
.0091 
.0101 
.0114 
.0126 
.0155 
.0243 
.0396 
.0520 
.0640 
.0754 
.0920 
.106 
.13 
.15 
.17 
.20 
.2:1 
.27 
.32 
.39 
.48 
.50 

Inch. 
0. 

Initial  load. 

Joint  convex  on  aide  micrometer  measurements 
were  taken. 

• 

Edges  contract  and  scale  starts. 
Tensile  strength. 

-.0001 



.0021 

:;:::::::::: 

70,  245 
t     74,928 
79,611 
84.294 
88,977 
03,600 
98.343 
103.026 
107.  709 
112.392 
117,  075 
121,  758 
126, 441 
131. 124 
136,807 
140.  490 
145, 173 
149.856 
154.539 
159.  222 
163,905 
168,588 
173,  271 
177. 954 
182, 637 
187,320 
192.003 
192.200 

.0050 

.0083 

.0146 

.0691 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  streaa  on  joint.  Founds  per  square  inch* 

Tension  on  gross  section  of  plate 41,040 

Tension  on  net  section  of  plate 63,410 

Compression  on  bearing  snrfsce  of  rivets 116.340 

Shearing  on  rivets 86,260 

Elongation  of  rivet  holes,  ''.67,  ".61,  ".66,  ".66,  ".59,  ".61. 
Open  at  edges,  ".25  and  ".20. 
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TESTS  OF  KON  AND  STEEL. 


No.  1367. 
(f "  steel  plate.) 


§ 

§ 

»•« 

»?J 

s 

^ 

h^K 

•1 

■i 

(|i"  iron  rivets;  f  drilled  boles    2J'  pitch.) 

Jreas.  Square  inchoti 

6n«  sectional  area  of  plate ^ 4.9SH 

Ket  MCtional  arva  of  plAte 7. 3.  IW 

Bearing  enrface  of  riveta 1.741 

SbearincareaorrtretA 5.300 


.Applied  loads. 


In  ganged  length. 


1    TotaL 

Per  iKinare 
itico. 

Elongation. 

Poundi. 

roundi. 

Inch. 

4.938 

l.Ot'O 

0. 

9.876 

2.000 

.0001 

14.814 

3.000 

.0002 

19. 752 

4,000 

i          .0003 

24.690 

5,000 

.0005 

29.628 

6,000 

.0007 

34,5G6 

7,000 

.0011 

39,  504 

8.000 

.0016 

44.442 

•        9,000 

.0035 

49,380 

10,000 

.0048 

54,318 

11,000 

.0053 

69,256 

12,000 

.0050 

64,194 

13.000 

.0065 

69.132 

14.000 

■          .0070 

74.070 

15.000 

.0075 

79.006 

16.000 

.0082 

83.946 

17.000 

.0090 

88,884 

18,000 

.0100 

93,822 

19.000 

,          .0111 

98,760 

20, 000 

.0123 

103,698 

21,000 

<          .0140 

108,636 

22,000 

.0155 

lis.  574 

23.000 

.0175 

118,512 

24,000 

!          .0204 

123.450 

25,000 

.0270 

128.388 

26,000 

.0415 

133,326 

27,000 

,          .  0530 

138, '^64 

28,000 

'          .0620 

143,202 

29,000 

.0732 

148. 140 

30,000 

.0862 

153.078 

31.000 

.1010 

158.016 

32.000 

.11 

162.954 

33.000 

.14 

167.  892 

34.000 

.16 

172.  830 

35.000 

.18 

177, 768 

36.000 

.21 

182.  706 

37,000 

.23 

187,644 

38,000 

.28 

192,582 

39.000 

.92 

197,520 

40,000 

.36 

202,000 

40,  910 

.44 

Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


.6036 


.0057 


.0090 


.0205 


.0760 


Soale  starts  and  edges  contract 


Tensile  strongfh. 


Sheared  four  rivets  and  fractured  plate  in  two  sections.    Appearance 
silky.  I 

Maximum  Btrew  (m  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 40.91d 

Tension  on  net  section  of  plate 68«1M 

Compression  on  bearing  surface  of  rivets • llCttflO 

Shearing  on  rivets a8,ll« 

Elongation  of  rivet  holes,  ''.22,  ''.40,  ".40,  ".38. 
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ISo.  1368. 
(I"  steel  plate.) 

Tl 


<  2*^  2'. 


(II  iron  rivets;  J'' drilled  holes j  If  pitch.) 

Areas,  Square  inohM. 

Gross  aeotional  area  of  plate 4.151 

Net  sectional  area  of  plate 2.214 

Bearing  aarface  of  rivets 1.037 

Shearing  area  of  rivets 7.216 


Applied  loads. 

In  ganged  length. 

Heinarks. 

TotsL 

Personare 

Elongation. 

Set.  • 

Poundt. 

4,151 

8,802 

12,458 

16.604 

20,766 

24,906 

29,067 

83,208 

37,350 

41,510 

45,661 

40.  812 

63.968 

58,114 

62,265 

66,416 

70, 567 

74. 718 

78.869 

83,020 

87.171 

91,322 

95,473 

99,824 

103, 775 

107,  926 

112, 077 

116.228 

120,379 

124,  530 

128.  681 

132.832 

136,983 

141, 134 

145,285 

Pounof. 

1.000 

2,000 

3,000 

4,000 

6,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24.  000 

25,000 

26,  000 

27,000 

28.000 

20, 000 

30.000 

31,000 

82,000 

33,000 

84,000 

35,000 

Ineh. 

0. 

.0001 
.0003 
.0004 
.0008 
.0009 
.0018 
.0016 
.0020 
.0024 
.0029 
.0035 
.0042 
.0049 
.0050 
.0060 

Inch. 
0. 

Initialload. 

.0001 

.0009 

.0088 

.0077 

.0084 
.0089 
.0096 
.0106 
.0112 

.0059 

.0122 
.0132 
.0148 
.0179 
.  0204 
.0236 
.0280 
.0364 
.0510 
.0633 
.0850 
.  1210 
.20 

Edges  contract. 
Scale  starts. 

Tensile  strength. 

.0006 

0292 

Fractured  plate  along  line  of  rivet  holes,  beginniog  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  atre$8  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 35,000 

Tension  on  ;iet  section  of  plate 65,620 

Compresfiion  on  bearing  surface  of  rlveto ^ 75,000 

Shearing  on  rivets 20,180 

Elongation  of  rivet  holes,  ".38,  ''.38,  ''.35,  ".34,  ".33,  ".34. 
Open  at  edges,  ".15  and  ".12. 
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TESTS   OF   IRON  AKD   STEEL. 


Ko.  1369. 
(f"  Steel  plate.) 


^1 


<  pTx  zr> 


(If  iron  rivets;  y  drilled  holes;  ly  pitch.) 

Areas,  Square  inches. 

OroMsecUonalftrea  of  plate 4.114 

Net  sectional  area  of  plate 2.191B 

Bearing  anrface  of  riveta 1.022 

Sbearinff  area  of  rivets 7.216 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
iuoii. 

Elongation.         Set. 

i 

Poundt. 
4.114 
8,228 
12.342 
16,456 
20.5^0 
24.684 
28,798 
82,  912 
87,026 
41.140 
45,254 
49.368 
63,482 
57.506 
61,710 
65,824 
69,938 
74.062 
78.160 
82,280 
86!:i94 

Poundt, 
1.000 
2,000 
8.000 
4,000 
5.000 
6.000 
7,000 
8.000 
9,000 
10.000 
11,000 
12.000 
18,000 
14,000 
15,000 
16.000 
17.000 
18.000 
19.000 
20.  OcO 
91  rmo 

Inch. 

0. 
.0001 
.0002 
.0004 
.0005 
.0006 
.0007 
.0012 
.0010 

Inch, 
0. 

Initial  load. 

.0000 

.0029 

.00H8 

.0047 

.0053 

.0050 

.0064 

.0070 

.0075 

.0080 

.0085 

.0090 

.0102 

.0112 

.0120 

.0154 

.0181 

.0215 

.0254 

.0367 

.0400 

.  0495 

.0070 

.093 

.127 

.19 

.22 

.0019 

.0046 

.0062 

_ 

90,508     ,        22.000 
04.622    1        23.000 
98,  730            24,  00r» 
102,850    1        25.000 
106.964     ;        26.000 
111.078     1        27  000 

Edges  contract 

1 

.0140 

115. 192 
119.  306 
123  420 

28.000 
20.000 
»n  nnn 

Scale  starts.                                                               ' 

127,534             81.000 
131, 648            32,  000 
135, 762            33.  000 
1?9.876            34.000 
140, 600             84.  MO 

Tensile  strength. 

. 

Simultaneous  fracture  of  plate  along  line  of  riveting.    Appearance 
silky,  lamellar. 

Maximum  $tre9$  on  joint 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 34.180 

Tension  on  net  section  of  plate 64. 140 

Compression  on  bearing  surface  of  rivets  73.150 

Shearing  on  rivets 18^480 

Elongation  of  rivet  holes,  ".38,  '',36,  .32,  ''.3?",  ".33,  ".33. 
Open  at  edges,  ".10  and  ".07. 


TESTS   OP   IRON  AND   STEEL. 
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No,  1370. 
(g''  Steel  plate.) 


(H  iron  rivets ;  I"  drilled  holes ;  2"  pitch.) 


Area$.  Sqiure  inches. 

GroMBecUonalftreaofpUte 4.608 

Ket  sectioiial  ai'e*  of  piftto 2.020 

Bearing  rarlaoe  of  rivets 2.043 

Shearing  ares  of  rivet* 7.210 


AppUed  loads. 

In  ganged  length. 

Bflmtfks. 

TotaL 

Per  aqnare 
in^. 

Set. 

Poundt. 
4.008 

0,880 

14,004 

18,072 

23,340 

28,008 

82,070 

87,344 

42,012 

46,080 

51.348 

56,016 

60.684 

65. 352 

70.  020 

74,688 

70.356 

84,024 

88.602 

03,360 

08,028 

102.690 

107, 364 

112,032 

116,700 

121.868 

126.036 

130.704 

135, 372 

140,  040 

1U,708 

140, 376 

154,044 

158.712 

103, 380 

168.048 

172.100 

120,000 

Poundt. 

1,000 

2,000 

8.000 

4,000 

6^000 

6.000 

7,000 

8,000 

0.000 

10,000 

11.000 

12.000 

13.000 

14.000 

15.000 

10,000 

•    17,000 

18.000 

10,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

20,000 

27,000 

28.000 

20,000 

80,000 

81,000 

82.000 

83,000 

84,000 

35,000 

80,000 

80,870 

Jneh, 

a 

.0001 

.0003 

.0008 

.0004 

.0005 

.0006 

.0010 

.0014 

.0018 

.0028 

.0028 

.0032 

.0030 

.0048 

.0050 

.0061 

.0070 

.0070 

.0080 

.0007 

.0105 

.0114 

.0120 

.0140 

.0102 

.0180 

.0218 

.0257 

.0342 

.0440 

.0015 

.083 

.108 

.187 

.18 

.30 

IneK 
0. 

Edges  oontraet  and  soale  starts. 

Tensfle  stT«ngth. 

When  the  load  hid  feU  to  this  limit,  fk^tnre  he- 

disoontinued. 

.0001 

.0013 

.0087 

.0050 

.0007 

0257 

Maximum  itreaa  on  joint. 

Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 80,870 

Tension  on  net  section  of  plate « 65,540 

Compression  on  bearing  surface  of  riTcts • 84.280 

Shearing  on  rivets 28,860 

Elongation  of  rivet  holes,  ".U,  'M5,  'M2,  ".13,  'M4,  ."U. 
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TESTS   OF   IRON  AJSD   STEEL. 


No.  1371. 
(§/'  gteel  plate.) 


^    X     >< 


(\i"  iron  rivete;  I"  drilled  holes;  2"  pitch.) 


Area§.  Bqnire  Inohea. 

GroMtectioiudArtoaofpUte 4.6S( 

Ket seotiooAl are* of  pUte in9 

Bearing  ■arfiM>e  of  rivets lOIT 

SheAring  area  of  riveto 7.a6 


Applied  loads. 


TotaL 


Per  eqnare 
Inoa. 


In  ganged  length. 


Set. 


Kemarta. 


Poufidt. 

0,812 

18,868 

18*624 

28»280 

27,086 

82,608 

87,248 

41,004 

46,660 

61, 216 

66,872 

60,628 

66,184 

60,840 

74.406 

70,158 

88.808 

88,464 

08,020 

07,776 

102,482 

107,088 

111,744 

116,400 

121,066 

126.712 

180,868 

186,024 

180,680 

144,886 

148,002 

168.648 

168.804 

162,060 

167, 616 

172,272 

176.028 

181,800 


Potmdt. 

1,660 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8»000 

0,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16.000 

16,000 

17,000 

18»000 

10,000 

20,000 

21,000 

22,000 

23.000 

24,000 

26^000 

26,000 

27.000 

28,000 

20,000 

80.000 

81.000 

82,000 

88,000 

34,000 

85.000 

86.000 

87,000 

88,000 

88.040 


Inch, 

0. 

0. 

.0001 
.0002 
.0008 
.0004 
.0005 
.0000 
.0011 
.0014 
.0020 


.0087 

.0058 

.0064 

.0070 

.0076 

.0080 

.0086 

.0005 

.0101 

.0110 

.0116 

.0125 

.0136 

.0146 

.0165 

.0175 

.0235 

.0827 

.0300 

.0560 

.0770 

.105 

.14 

.17 

.20 

.27 


Ineh. 
0. 


Initial  iMd. 


.0006 


.0056 


.0082 


.0166 


Edges  oontraot 


Seale  starts. 


TensOe  strengtlk 


Fractured  plate  along 
Appearance  silky,  slight 


line  of  riveting,  beginning  at  the  east  edge, 
amination. 


Maximum  ffrott  on  joM.  Pounds  per  square  ineh. 

Tension  on  gross  seetlon  of  plate 88»MO 

Tension  on  net  seotaon  of  p&te •..•• ••«.. 68^910 

Compression  on  bearing  snrflkce  of  rirets 88^  OM 

Slieanng  on  rivets • «...  29^130 

Elongation  of  inch  sections,  ".43,  ".41,  ".36,  ".38,  ".40,  ".43. 
Open  at  edges  ".05  and  ".10. 


TESTS  OF  IRON  AND   STEEL. 
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No.  1372, 
I"  steel  plate.) 


S  ^  \ 

^5 


(H''  iron  rivets;  \  drilled  holes;  2\"  pitch.) 

Areas.  Sqnwe  inehei. 

OraasMCtioiialareaofplftte 4.910 

ITetseetionalMrMofplAte 2.806 

BeNing  sarliMse of  rireU S.<m 

SheazingarM  of  rivets 7.216 


Applied  loads. 


Total 


Persqaare 
Inon. 


Elongation.        Set 


In  ganged  length. 


BemarkSk 


4,»10 

0,883 

14.748 

19,664 

24,580 

29,496 

84,412 

89,828 

44,244 

49,160 

64.076 

68,992 

68,908 

68.824 

78,740 

78,666 

83.672 

88,488 

93,404 

98.320 

108,236 

108, 162 

113,068 

117,064 

122,900 

127. 816 

182,782 

187,648 

142,664 

147,480 

162,896 

167,812 

162,228 

167.144 

172,060 

176.976 

181.892 

186,808 

190,400 


1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7.000 

&000 

9^000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

34,000 

26,000 

26^000 

37,000 

28,000 

29,000 

80,000 

81,000 

82,000 

88,000 

84,000 

86,000 

86,000 

87,000 

38,000 

88.780 


& 

.0001 
.0003 
.0004 

.0006 
.0008 
.0018 
.0018 


.0036 
0044 
.0062 
.0050 
.0067 
.0077 


.0102 

.0111 

.0128 

.0133 

.0146 

.0167 

.0194 

.0241 

.0281 

.0336 

.0460 

.0676 

.0776 

.0960 

.112 

.14 

.16 

.19 

.22 

.28 

.87 


Ineh. 
Ol 


Initial  load. 


.0001 


.0016 


.0042 


.0071 


.0184 


.0486 


Edges 


starts. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting,  beginning  at  tbe  west  edge. 
Appearance  silky,  slight  lamination. 

Maximum  itress  onjoiml.  Ponnds  per  square  inch. 

Tension  on  gross  section  of  plate 38,730 

Tension  on  net  section  of  plate 65,770 

Compression  on  bearing  snrfaoe  of  ritnets 94,210 

Shosringon  rivets 26,300 

Elongation  of  rivet  holes,  ".49,  ''.49,  ''.45,  ".43,  ".48,  ".49. 
Open  at  edges,  ".12  and  ".10. 
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TESTS   OF  IRON  AND   STEEL. 


No.  1373. 
d"  steel  plate.) 


(^1''  iron  rivets;  i"  drilled  holes;  2J''  pitch.) 

Areas.  Square  incfaeft. 

GroM  seotioiud  are*  of  plate 4*672 

Ket  sectioaal  a«*ea  of  plate 2.743 

Bearing  ear£»oe  of  rivets 1.927 

Shearing  area  of  riveta 7.216 


AppUedloada. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  sqaare 
incli. 

Elongation. 

Set. 

Poundi. 
4,672 
9.344 
14,016 
18,688 
23,360 
28,032 
32,704 
87,376 
42,048 
46,720 
51,892 
66,064 
60,736 
65,408 
70.080 
74,  752 
79,424 
84.096 
88.768 
93.440 
98, 112 
102,784 
107,456 
112, 128 
116. 800 
121,472 
126,144 
130, 816 
185,488 
140, 160 
144,832 
149,  504 
154, 176 
158,848 
163. 620 
168,192 
172,864 
177,536 
182,208 
182,250 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83.000 
34,000 
85,000 
36,000 
37,000 
38,000 
89,000 
89,010 

Inch. 
0. 
.0001 
.0001 
.0002 
.0008 
.0006 
.0009 
.0012 
.0017 
.0022 
.0025 
.0028 
.0035 
.0038 
.0040 
.0043 
.0047 
.0053 
.0061 
.0073 
.0079 
.0088 
•     .0095 
.0104 
.0114 
.0135 
.0158 
.0187 
.0238 
.0305 
.0500 
.0630 
.0840 
.103 
.12 
.15 
.18 
.21 
.28 
.30 

Inch. 
0. 

Initial  load. 

Edges  contract 
Scale  starts. 

0. 

.0017 

.0088 

.0060 

.0088 

.0255 

Tensile  strength. 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  Joint  Pounds  per  sqnare  inch 

Tension  on  gross  section  of  plate 89,010 

Tension  on  net  section  of  plate 65,660 

Compression  on  bearing  surface  of  rivets 94,580 

Shearing  on  rivets 25^280 

Elongation  of  rivet  holes,  ''.49,  ''.47,  ".42,  ".45,  ".46,  ".49. 
Open  at  edges,  ".12  and  ".10. 


TESTS   OP  IRON   AND   STEEL. 
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No.  1374. 
(f "  Steel  plate.) 


SI 


C^f"  iron  rivets;  J"  drilled  holes }  2i'' pitch.) 

J  mas'.  Square  inches. 

Oroaa  sectional  area  of  plate 6.070 

2ietiectionalareaofplAte v-    8.102 

Bearing  aarface  of  riveta 1.974 

tihearinff  area  of  rivets 7.216 


Applied  loads. 

In  ganged  length. 

Total. 

'''in'cr^i^-^*^**-- 

Set. 

Bemarks. 

Pfmnd: 
6.076 
10, 152 
15,228 
20,304 
2.S.380 
30,456 
35,  582 
40,608 
45,684 
50.760 
fH\836 
60,912 
65,988 
'.     71  064 

P<mnd9.    '      Inch. 
1.000    1        0. 
2  000     ■           -0001 

Inch, 
0. 

Initial  load. 

Scale  atarts  and  edgea  oontraot 
Tensile  strength. 

8.000 
4,000 
5.«K) 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
13.000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24.000 
25.000 
26,000 
27. 000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
34,000 
85,030 
86,000 
37.000 
37.060 

.0002 
.0003 
.0006 
.0000 
.0008 
.0011 
.0014 
.0018 
.0024 
.0029 
.0034 
.0040 
.0049 
.0059 
.0068 
.0075 
.0080 
.0089 
.0100 
.0109 
.0119 
.0134 
.0148 
.0173 
.0106 

.0003 

.0006 

\    76.140 
.    81, 216 

.0038 

■    86,292 

91,868 

96,444 
101.620 
106,696 
111,672 
116,748 
121, 824 
126,000 
131.976 
187,052 
142, 128 
147. 204 
152.280 
157,  356 
162,  432 
167,608 
172,584 
177,660 
182,736 
187,812 
192,700 

.0064 

.0099 

.0239 

.0359 
.0522 
.0676 
.0840 
.107 

:1S 

.18 
.21 
.29 

.0434 

:::;:::::::: 

Fractured  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
This  edge  opened  i*'  before  the  final  separation  of  the  plate. 
Appearance  silky,  very  lamellar. 

Maximum  stress  on  joint.  Ponnda  per  aqnare  inch. 

Tension  on  groaaaectlon  of  plate 87,960 

Tenaion  onnetaeotionof  plate 62, 120 

•Compresaion on  bearing aarface of  rlTOts • 97,620 

^bearing  on  riveto 20^700 

Elongation  of  rivet  holes,  '^58,  ''.51,  ".47,  ''.47,  ".60,  ".52. 
Open  at  edges,  ".25  and  ".05. 


892 


TESTS  OF  IBON  AND  STBEL. 


No.  1375. 
ii"  Bteel  plate.) 


^1 


I  2."  it  2'*> 


(If  iron  rivets;  i"  drilled  holes^  2y  pitch.) 

Areas.  Square  inches. 

Groes  sectional  area  of  plate .    5.130 

Net  sectioflal  area  of  plate 8.135 

Bearing  aarface  of  rirets 1.995 

Shearing  area  of  rivets 7.21^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

1 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Poundt. 

5,130 

10,260 

15.P9d 

20,520 

25,650 

80,7P0 

85. 910 

41.040 

46,170 

61,800 

66.480 

61,560 

66,690 

71,820 

76,950 

82,080 

87,210 

92,840 

97,470 

102.600 

107,730 

112,860 

117.990 

123,120 

128,250 

133,380 

138,510 

148,640 

148,770 

153,900 

150,030 

164.160 

169.290 

174,  420 

179,650 

184,680 

180,  810 

191,  940 

200,070 

204.200 

Poundt. 

l.UOO 

2,000 

8,000 

4.000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

1H,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29.000 

80.000 

31,000 

82,000 

83,000 

84,000 

86,000 

86.000 

37,000 

88,000 

39,000 

89.810 

Inch, 
0. 

.0001 
.0002 
.0005 
.0007 
.0011 

0014 
.0018 
.0021 
.0031 
.0046 
.0061 

0066 
.0076 
.0083 
.0090 

0096 
.0108 
.0108 

0115 
.0125 

013L 
.0141 
.0151 
.0171 

0198 
.0221 
.0275 
.0467 
.0625 
.0786 
.095 
.112 
.14 
.16 
.19 
.21 
.26 
.31 
.38 

Inch, 
0. 

Initial  load. 

.0001 

0011 

.0064 

.0066 

Edges  contract  and  scale  starts. 
TenaUe  strength. 

0108 

.0626 

Fractured  plate  along  line  of  riveting,  beginnin  g  at  the  east  edge. 
Appearance  silky,  slight  lamination. 

Maximum  stress  on  joint 

Pounds  per  square  ineh. 

Tension  on  gross  section  of  plate 89^81<^ 

Tension  on  net  section  of  plate  06,140 

Compression  on  bearing  sarfiaoe  of  rivets 102,360 

Shearing  on  rirets 28,80ft 

Elongation  of  rivet  holes,  ".59,  ".56,  ".53,  ".51,  ".64,  ".68. 
Open  at  edges,  ".16  and  ".24. 


TESTS   OF  IBON   AND   STEEL. 
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Ko.  1376. 
(f  steel  plate.) 


•i 


(^  iron  rivets ;  i  drilled  holes;  2f  pitch.) 

Areas.  Square  inchea. 

Oroes  sectional  area  of  plato 6.450 

ireteeotional  area  of  plate 8.430 

Searing  aorface  of  rivets 2.011 

Shearing  area  of  riTots 7.216 


Applied  loads. 

In  ganged  length. 

Aemarks. 

Total. 

Per  satiare 
inoD. 

EOongatiop. 

Set. 

Pounds. 
5,450 
10,900 
16,350 
21,800 
27,250 
82.700 
88,150 
43,600 
49,050 
54,500 
60,950 
65.400 
70, 850 
76,300 
81,750 
87,200 
92,  650 
98.100 
103,  55.0 
109.  000 
114, 450 
119,000 
125,350 
130,  800 
136,  250 
141,700 
147,  liJO 
152,600 
158,050 
163.500 
168,950 
174.400 
179.  &-.0 
185.300 
190,760 
196,200 
201  650 

Pounda. 

1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21, 000 
22.000 
23,000 
24,000 
25,000 
26.000 
27.000 
28,000 
29.000 
80.000 
81,000 
82,000 
33,000 
34,000 
35.000 
36,000 
»7  nOA 

Inch. 

0. 

.0002 
.0005 
.0007 
.0011 
.0017 
.0025 
.0041 
.0051 
.0065 
.0075 
.0085 
.0092 
.0100 
.0110 
.0120 
.0129 
.0138 
.0148 
.0160 
.0176 
.0103 
.0219 
.0247 
.0208 
.0350 
.0415 
.0550 
.0720 
.0832 
.102 
.13 
.16 
.18 
.20 
.24 
.28 
.85 
.43 

Jneh. 
0. 

Initial  load. 

Bested  nnder  initial  load  fifteen  hours. 

Edges  oontraot 
Scide  starts. 

Tensile  strength. 

.0004 

.0047 

.0080 

.0113 

.0217 

.0728 

207;  100    1        88,000 
212, 100    '        ^  090 

1 

Fractured  the  plate  along  line  of  riveting.    Fractured  each  edge  be- 
fore the  middle  of  the  joint  separated.    Appearance  silky,  laminated. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

rTenaion  on  gross  section  of  plate 38,920 

'pension  on  net  section  of  plate 61,670 

.^Compression  on  bearing  surface  of  riveU 105,470 

JSliearing  on  rivets 29,890 

Elongation  of  rivet  holes,  ".72,  ".65,  ".64,  ".61,  ".64,  ".69. 
Open  at  edges,  ".20  and  ".28. 
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TESTS   OF  IBON  AND   STEEL. 
No.  1377. 
(I"  steel  plate.) 


.1 


>! 


{{I  iron  rivets;  I  drilled  holes;  2f  pitch.) 

Areas. 

Square  inches. 

Gross  sectional  area  of  plate .S.29> 

Net  nectional  area  of  plat« '. 3.342 

Bearing;  surface  of  rivets 1.948 

Shearing  area  of  rivets .' 7.21& 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Totol. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

6,290 

10,680 

15.870 

21.160 

26. 450 

31.740 

37,  030 

42,820 

47.610 

52.900 

58.190 

03.480 

68.770 

74.060 

79.350 

84.640 

89.930 

95,220 

100.510 

105.  800 

111.090 

116.380 

121.670 

126.960 

132, 250 

137. 540 

142.  830 

148.120 

153. 410 

158,700 

163.990 

169,  280 

174,570 

179,  860 

185.150 

100.440 

Poundt. 
1,000 
2,000 

3.000 
4.000 
5,000 
6.000 
7.J000 
8,000 
9,000 
10,000 
11  000 

iMh. 

0. 
.0000 

-. 0005 
-.0007 
-. 0008 
-.0011 
-.0008 
-.0004 
+.0006 
.0008 
nniB 

Inch. 
0. 

iDitial  load. 

Joint  convex  on  the  micrometer  side,  oauaing 
minus  readings  m  the  plate  atraightened. 

Edges  oontEMt  and  aoale  starts. 

.0001 

, 

.0027 

12  000    ,         .nmin 

13,000 
14, 000 
15,000 
16.000 
17.000 

.0022 

.0027 

.0032 

•      .0043 

.0052 

18  000    1           nofu 

19.000 
20.000 
21.000 
22.000 
23.000 
24.000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
83.000 
34.000 
35.000 
36.000 

.0074 

.0087 

0103 

.0092 

.0118 

.0140 

.0153 

.0170 

.0200 

.0240 

.0311 

.0421 

.0600 

.0780 

.0995 

.121 

.15 

.18 

.21 

....... 

.0152 

.0539 

TESTS   OP  IROX   AND   STEEL. 
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Applied  loacU. 

In  ganged  length. 

"RfunaTfcg^ 

Total. 

Pep  Bonare 
incii. 

Elongation. 

Set. 

Poundt. 
195, 730 
201,020 
206,310 
210,900 

Pounds. 
37,000 
38,000 
39,000 
89,870 

Inch. 
.25 
.29 
.35 
.46 

Inch, 

Tensile  strength. 

Fractared  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
There  was  a  seam  in  two  fractured  sections  at  this  edge  of  the  plate. 
The  scale  first  started  at  this  point. 

Appearance  of  fractare  silky,  slightly  lamellar. 

Maximum  stress  on  joint. 

Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 39,870 

Tension  on  net  section  of  plate 63,110 

Compression  on  bearing  surfaoe  of  rivets 108,260 

Shearing  on  rivets .,      29,230 

Elongation  of  inch  sections,  ''.68,  ''.61,  ",60,  ".58.  ".61,  ",07. 
Open  at  edges,  ".10  and  ".20. 


No.  1378. 
I"  steel  plate.) 


{\l  iron  rivets;  J"  drilled  holes;  2J"  pitch.)  . 

Are<u, 

Square  inches. 

Gross  sectional  area  of  plate .# 5.745 

Vet  sectional  area  of  plate , %.7H 

Bearing  sorfcce  of  rivets 2.011 

Shearing  area  of  rivets 7.216 


Api^ed  loads. 

In  ganged  length. 

Semarkflf 

Total. 

Persqnare 
incli. 

Elongation. 

Set. 

Poundi. 
5,745 
11.490 
17,235 
22,980 
28, 726 
84.470 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 

Jneh. 
.0 

.0001 
.0001 
.0002 
.0003 
.0004 

Inch, 
0. 

Initial  load. 

.0002 
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Applied  loads.             Id  gauged  length. 

Total. 

Pepj^uare  Ei,„g,tion. 

Set. 

Bemarka. 

Pounds. 
40, 215 
45,960 
61, 705 
67,450 
63,196 
68,940 
74,685 
80,430 
86,175 
91.920 
97.665 
103, 410 
109, 156 
114,900 
120. 645 
126,390 
132.  lib 
137,  880 
143,625 
;  149,370 
155,115 
160,860 
166.605 
17-2. 350 
178,095 
1  183,840 
189,585 
195,  330 
201, 075 
206,820 

Poundt. 
7,000 
8.000 
9,000 
10.000 
11.000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
2C,0i)0 
27,000 
28.000 
29.000 
30.000 
31.000 
32.000 
33.000 
34,000 
35,000 
36,000 
37.000 
38. 000 
89,000 
40.000 
40, 560 

Inch, 
.0011 
.0020 
.0026 
.0032 
.0039 
.0045 
.0054 
.0060 
.0065 
.0074 
.0084 
.0094 
.0104 
.0119 

.oi:h 

.0146 

.0164 

.0189 

.0224 

.0295 

.0403 

.0553 

.0690 

.0851 

.0980 

.115 

.15 

.18 

.21 

.23 

.27 

.31 

.37 

.42 

.50 

Inch, 

Edgea  oontiaoi. 
Scale  starta. 

Tensile  strength, 
fore  the  fracture  of  plate  waa  completed. 

.0026 

.0054 

.OOM 

.0166 

.0752 

'  212,565 

218.810 
224,055 
229.800 
233,000 
160,000 

1 

Miiximum  stress  on  joint 

Pounds  per  square  inch. 

TenaionongToss  section  of  plate 40.660 

Tension  oil  net  section  of  plate 02,400 

Compression  on  bearing  snrfoce  of  rivets 115,860 

Sheaiingon  rivets^ 82)290 

The  plat6  began  to  fractare  at  one  edge  and  had  extended  throngh 
three  sections  when  the  test  was  discontinued.  Appearance  silky, 
lamellar. 
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No.  1379. 

(i"  steel  plate.) 
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<  2.K  ar> 


({f  iron  rivets:  |  drilled  holes;  2^  pitch.) 

Aretu. 

_  ^,      ,  *    ,  X  Square  incbeg. 

OroMaeotionalareaof  plAte 5.776 

Net  Mctioiud  ana  of  pUte "!!'*!  8  754 

Bearing  snrfaoe  of  riveta ''.**1.".  2.031 

Shearing  area  of  rivets L.^Jir.'  7i216 


Applied  load^. 


In  ganged  length. 


I 


Total. 


Pound$. 

5,775 

11.560 

17.825 

23,100 

28,875 

84.050 

40.425 

46.200 

51,976 

.  57,750 

03,525 

00.800 

75.076 

80,850 

86,825 

02,400 

08.175 

103,060 

100.725 

115,500 

121,275 

127.050 

182,825 

138,000 

144.875 

150.150 

156.925 

101,700 

167.475 

173. 260 

178,025 

184.800 

100, 575 

106.350 

202,125 

207.000 


Pereqnare  In 


i5oh.*™;K*«°«***°°i    '««*• 


Pound9. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8,000 

8.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

]0.000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

80,000 

81,000 

82,000 

83,000 

34,000 

85,000 

36,000 


Bemarks. 


S.  Ex.  36 57 


Ifxeh. 

0. 

.0001 
.0002 

iTUik, 

0. 

Initial  load. 

.0004 

.0008 
.0010 

.0001 

.0015 

.0028 

* 

.0038 

.0043 
.0048 

.0028 

.0057 

.0068 

.0078 

.0008 
.0113 

.0060 

.0123 

.  013.t 

.0144 

.0155 
.0173 

.0112 

.0187 

.0210 

.0358 

.0317 
.0127 

.0237 

.  0.170 

Edges  contract 

.0740 

.  0945 

Scale  starts 

.ii:o 

.15 

.1012 

.17 

.10 

.21 

.25 

.29 
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AppUed  loads.            In  ganged  length. 

TotaL 

Per  square 
Inch. 

Elongation.  1       Set 

Bemarks. 

Poundi. 
218, 975 
219,450 

Pounds. 
37,000 
.V.  000 

Jneh. 
.33 

Inch, 

225,225    1        39,000    .          .42 

231,000    '        40  000              .49 

235,000             4o!700     '          .60 

Tensile  atrength. 

Test  discontinaed  soon  after  passing  the  maximum  load. 

Maximum  stre88  on  joint. 

Pounds  per  sqaare  inch. 

Tension  on  gross  section  of  plate , 40,700 

Tension  on  net  section  of  plate 62,620 

Compression  on  bearing  surface  of  rivets 116,280 

Shearing  on  rivets 32,570 

Elongation  of  rivet  boles  in  plat^.,  '^49,  ''.50,  ".45,  ''4.5,  ".50,  ".55. 
Widths  (maximum)  of  rivet  holes,  ".93,  ".96,  ".96,  ".96,  ".99,  ".98. 


No.  1379. 
(f "  steel  plate.) 

14.  ITS 


15.  SO 


Original    ihichneaa  r385 


Sketch  of  the  plate  after  testing,  showing  widths  and  thicknesses,  the 
elongations  of  rivet  holes,  and  the  positions  of  curved  lines  formed,  in 
relief,  about  the  rivet  holes. 
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No.  1380. 
(f  Steel  plate.) 


(II  iron  rivets;  V  drilled  boles  \  2"  pitch.) 


Areas,  Square  inohM 

Grow  sectional  area  of  plate 4.856 

Net  sectiooal  area  of  plate 2.828 

Bearing  surface  of  rivete 2.828 

Shearing  area  of  rivets 9.425 


Applied  loads. 


Total. 


Persauare 
Incn. 


Poundi. 

4.056 

9,812 

13,968 

18,624 

23.280 

27,  936 

32,592 

37.248 

41,904 

46,560 

51,  216 

55,872 

60,528 

65,184 

69,840 

74,406 

79, 152 

H3.808 

I     88,464 

I     93, 120 

97,7''6 

103,432 

'  107,0tt8 

.  111,744 

I  116,400 

I  121.056 

125,  712 

130.368 

135,  024 

'  139.680 

,  144,336 

I  148,092 

I  153,648 

'  158.804 

160,650 


Poundt. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12.000 

18.000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

30.000 

31.000 

32.000 

33.000 

84,000 

84,500 


In  gauged  length. 


Elongation.        Set 


Inch. 

0. 

.0001 
.0001 
.0002 
.0004 
.0010 
.0020 
.0032 
.0046 
.0055 
.0065 
.0072 
.0079 
.00^6 
.0002 
.0102 
.0111 
.0121 
.6182 
.0146 
.0166 
.0183 
.0208 
.0244 
.0285 
.0365 
.0448 
.0550 
.0660 
.0787 
.0954 
.111 
.14 
.19 
.25 


Inch, 
0. 


.0002 


.0070 


.0110 


.0228 


.0695 


Bemarka. 


Initial 


Edges  contxaot 


Scale  starts. 
Tensile  strength. 


Simaltaneons  fractare  of  plate  along  line  of  riveting.    Appearance 
silky,  slight  lamination. 

Miiximum  stress  on  Joint,  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 84,500 

Tension  on  net  section  of  plate 69,010 

Compression  on  bearing  surfaoe  of  rivets 69,010 

Shearing  on  rivets -. 17.060 

BlongatioQ  of  rivet  holes,  ".40,  ".40,  ".41,  ".40,  ".39,  ".39. 
Not  open  at  edges. 
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te  ^  >< 


<A  >*it  > 


(If  iron  rivets ;  V  drilled  holes ;  2''  pitch.) 

Areas.  SqoAm  inches. 

Gross  sectional  area  of  plate 4.572 

Net  sectional  area  of  plate 2.286 

Bearing  surface  nf  rivets 2.2R6 

Shearing  area  of  rivets 0.425 


Applied  loads. 
Total. 


Per  sqaare 
inch. 


Poundi. 

4,572 

0,144 

18,716 

18,288 

22,860 

27,432 

32,004 

36,676 

41, 148 

45,720 

50, 202 

54,864 

50,486 

64.008 

68,580 

78, 152 

77,724 

82.206 

86.868 

01,440 

06,012 

100.584 

105,156 

100.728 

114, 800 

118,872 

123, 444 

128. 016 

132,688 

137.160 

141, 732 

146,304 

150,876 

152,000 


Pounda. 

1,000 

2,000 

8,000 

4.000 

5,000 

6.000 

7.000 

8.000 

0,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

20,000 

80.000 

81,000 

82,000 

83,000 

88,440 


In  ganged  length. 
Elongation.        Set. 


Bemarks. 


Inch. 

0.  ' 
.0001 
.0002 
.0004 
.0008 
.0014 
.0028 
.0088 
.0045 
.0060 
.0070 
.0074 
.0082 
.0003 
.0100 
.0110 
.0121 
.0120 
.0142 
.0156 
.0170 
.0185 
.0220 
.0260 
.0310 
.0360 
.0470 
.0650 
.0780 
.0805 
.110 
.14 
.17 
.26 


Jneh. 
0. 


.0003 


.0047 


.0075 


Initial  load. 


.0115 


.0250 


^dges  contract. 


i  Tensile  strength. 


Appearance  silky,  slightly  1am- 


Fractored  along  line  of  riveting, 
ellar. 

M€Mimum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 33.440 

Tension  on  net  section  of  plate 68^880 

Compression  on  bearing 66^880 

Shearing  on  rivets 16^230 


Elongation  of  rivet  holes,  ''.38, 
If  ot  open  at  edges. 


'.37,  ".38,  ".38,  ".37,  ".36. 
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No.  1382. 
I"  steel  plate.) 


<~i*x"^>^ 


(}|''  iron  rivets;  1''  drilled  holes;  2J"  pitch.) 

Arecta,  Square  inohet. 

Gross  aeotional  area  of  plate 4.947 

Net  sectional  area  of  plate 2.6IU 

Bearing  snrfooe  of  rivets 2.82H 

Shearing  area  of  rivets , 9.425 


Appli< 

id  loads. 

Per  sqnaro 
lucii. 

PoundB. 
1,000 
2,000 
3,000 
4,000 
5,000 
0.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13, 000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29, 000 
30,000 
31,000 
32.000 
33,000 
34,000 
35, 000 
35.590 

In  gauge 
Elongation. 

Inch. 

0. 

.0001 
.0002 
.0004 
.0008 
.0020 
.0036 
.0049 
.0065 
.0080 
.0090 
.0100 
.0105 
.0110 
.0115 
.0125 
.0135 
.0145 
.0155 
.0165 
.0160 
.0200 
.  0210 
.0230 
.0265 
.0325 
.0398 
.0477 
.0585 
.0685 
.0860 
.102 
.12 
.17 
.22 
.31 

i  length. 

.Bemarks. 

Total. 

Pottndf. 
4.917 
9,894 
14,H41 
19,788 
34,735 
29,682 
34,429 
39.  576 
44,623 
49, 470 
54,417 
69,364 
64, 311 
69,258 
74,205 
79,152 
84,099 
89,046 
93,993 
98,940 
103,  R87 
108,834 
113.781 
118, 738 
123,  675 
128.622 
133,699 
138,516 
143. 463 
148,410 
163,367 
158,304 
163. 251 
168,198 
173, 145 
176,080 

Set. 

Inch. 
0. 

Initial  load. 

Edges  contract. 

Scale  starts  off  plate. 
Scale  starts  off  covers. 

Tensile  strength. 

.0001 

.0027 

.0065 

.0090 

.0124 

.0205 

.0593 

Fractured  the  plate  along  the  line  of  riveting,  beginning  at  the  east 
edge.    Appearance  silky,  slightly  lamellar. 

Maximum  stress  on  j<nnt.  Ponnds  per  sqoAre  inch. 

Tension  on  gross  section  of  plate 85,690 

Tension  on  net  section  of  plate 67.230 

Compression  on  bearing  snrface  of  rivets 75,640 

Shearing  on  rivets 18,680 

Elongation  of  rivet  holes,  ''.43,  ".42,  ".41,  ".40,  '.'.38,  ".40. 
Open  at  edges  ".03  each. 
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No.  1383. 
(f ''  Steel  plate.) 


(^  iroQ  rivets;  V  drilled  holes;  2y'  pitch.) 

AreoB, 

Sqaare  inches. 

OroMMOtioiM]  area  of  plate .-. 4.883 

HetMCtlonal  area  of  plate 2.585 

Bearing  turfkce  of  tivete 2.298 

Shearing  area  of  riveta 0.425 


AppUed  loads. 

In -ganged  length. 

1 
fiemarks. 

Total. 

Per  square 
inch. 

Set. 

Inch. 
0. 

Pounds. 

4,888 

0,766 

14,640 

10,582 

24,415 

20,208 

84,181 

80.064 

48.047 

48.880 

58,718 

58.506 

68.470 

68.862 

78,245 

78,128 

88.011 

87.804 

02,777 

07,660 

102.543 

107.426 

112,300 

117. 102 

122.075 

126,058 

181,841 

186,724 

141.607 

146.400 

151.873 

160.600 

160,000 

Poundt. 

1.000 

2.000 

8.000 

4.000 

5.000 

6,000 

7.000 

8.000 

0.000 

10,000 

11.000 

12,000 

18.000 

14,000 

15,000 

16.000 

17,000 

18.000 

10.000 

20.000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

20.000 

80.000 

81,000 

84,780 

Jneh. 
0. 

.0001 
.0002 
.0003 
.0005 
.0014 
.0026 
.0088 
.0053 
.0067 
.0075 
.0085 
.0005 
.0102 
.0110 
.0118 
.0126 
.0135 
.0151 
.0166 
.0186 
.0205 
.0285 
.0264 
.0301 
.0303 
.0485 
.0305 
.0720 
.0866 
.1060 

Initial  load. 

.0001 

.0052 

1 

1 

.'0083" 

1 

1 

.0121 

1 

1 

.0236' 

1 
Edges  oontnot                                                  ' 

1 

1 

1 

Tensile  strength. 

Teat  diaoontinued.                                                      i 

Maximum  stress  on  joint. 

Pounds  per  aqoare  inch. 

Tension  on  gross  section  of  plate 34.730 

Tenaion  on  net  section  of  plate 65,610 

Compression  on  bearing  surfisoe  olivets 73,  WO 

Shearing  on  rivets 17,090 

Elongation  of  rivet  holes,  ''.32,  ".32,  ".32,  ".32,  ".32,  ".32. 
Width  of  rivet  holes,  1".07,  l".ll,  l".ll,  1".12,  rM2, 1".06. 
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No.  1384. 
(f'  steel  plate.) 


$ 

« 

^^ 

»«« 

\ 

K 

!? 

« 

*<^i 

t«l 

j« 

>S 

i}^''  iron  rivets;'  1"  drilled  holes ;  2^"  pitch.) 


Areas.  Square  inches. 

Gross  sectionftl  area  of  plate 6. 140 

Net  nectioDsl  area  of  plate 2.854 

Bearinc  surface  of  rivets 2.286 

Sbearioeareaof  rivets , 0.425 


Applied  loads, 
TotaL 


'*'jnX"'Elo'>«-"- 


In  ;;aa(;ed  length. 
Set. 


Bemarks. 


Poundi. 
5.140 
10.280 
15,420 
20.5(i0 
26,700 
80.840 
35,080 
41.120 
46.200 
51,400 
.66.640 
61.080 
66,820 
71.960 
77,500 
82.240 
87.380 
02,520 
07,660 
102,800 
107. 040 
113,080 
118.220 
122,360' 
128.500 
133,640 
138.780 
143.020 
140,060 
154.200 
150.340 
164.480 
160,620 
174. 760 
179,000 
182,450 


Pound*. 

1,000 

2,000 

8,000 

4.000 

6.000 

6.0O0 

7,000 

8.000 

0,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

*  18,000 

10.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28.000 

27,000 

28,000 

20,000 

30,000 

31,000 

82,000 

33.000 

34,000 

35,000 

85,400 


Inch. 
0. 
.0002 

Inch. 
0. 

.0005 

.0008 

.0017 
.0028 

.0003 

.0053 

.0070 

.0087 

.0007 
.0107 

.0003 

.0115 

.0122 

.0120 

.0137 
.0150 

.0087 

.0160 

.0170 

.0187 

.0207 
.0232 

.0137 

.  0253 

.0283 

.0322 

.0373 
.0433 

.0270 

.0525 

.0070 

.  07.'i7 

.0030 

.11 

.14 

.17 

.21 

.25 

.31 

Initial  load. 


Edges  contract. 
Scale  starts. 

Tensile  strength. 


Fractured  the  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Afaximum  stress  on  joint.  Pounds  per  square  inch. 

Tension  on  gross  section  of  plate 35,400 

Tension  on  net  section  of  plate 63^030 

Compression  oo  bearin  g  su r face  of  li vets 70, 8 1 0 

Shearing  on  rivets 10, 360 

Elongation  of  rivet  holes,  ".52,  ".48,  ".4G,  ".44,  ".44,  "46. 
Open  at  edges  ".15  and  ".04. 
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TESTS   OP   IRON   AND   STEEL. 
No.  1385. 

ii"  Steel  plate.) 


•^   2 


<srrc  & 


(II''  iron  rivets;  1''  drilled  holes;  2^'  pitch.) 


Areai, 

Square  I 

OroMflectional  are*  of  plate 1 &12t 

Net  aeotional  area  of  plate 2.8M 

Bearing  BQi'&ce  of  rivete 2.280 

Shearing  area  of  Tiveto S.4S5 


Applied  loads. 


''"toT'"  «»8»«"'-i       Set. 


In  ganged  length. 


Remarks. 


Inek. 
0. 
.0001 

Ineh. 
0. 

.0003 

.0007 

.0012 
.0026 

.0007 

.0035 

.0045 

.0055 

.0066 
.0080 

.0052 

.0087 

.0097 

.0107 

.0114 
.0122 

.0085 

.0132 

.0139 

.0152 

.0164 
.0187 

.0120 

0202 

.0218 

.0256 

.0281 
.0347 

.0212 

.0435 

.0565 

.0687 

.0821 

.104 

.12 

Initial  load. 


Bdgee  oontxaot 


TKST8  OP  IRON  AND  STEEL. 
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In  ganged  length. 

Bemarks. 

TotaL 

PerMoare 

Set. 

Plnrndt. 

100,156 
174,284 
179,410 
188*700 

Pkwfidff. 
89^000 
84.000 
88*000 

88,840 

Jneh, 

.15 
.19 
.24 
.81 

JndL 

Scale  starts. 

Fractored  plate  along  line  of  rivetingi  beginning  at  the  east  edge. 
Appearance  silky,  very  h^mellar. 

Maximum  Mtreu  on  joint. 

Founds  per  sqnare  Inolu 

Tension  on  gross  seotlmi  of  plate 85,040 

Tension  on  net  seotion  of  plate 04.600 

Compression  on  bearing  surface  of  rivets 80,670 

Sbeflfing  on  rivets 19,490 

Elongation  of  rivet  holes,  ''.53,  ''.60,  ".48,  ".45,  ".45,  ".46. 
Open  at  edges  ".7  and  ''.2. 

Fractured  areas. 

Square 

inches 
0.42X.24=  .1008 
1.06X.S2a  .2378 
1.04X.21=  .2184 
1.00X.20S  .2120 
1.04X.20S  .2080 
1.08X.21B  .2288 
0.48  X.24S  .1089 

M(i«{  Contraotion,  64.1  p 
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TESTS   OP  IRON  AND   STEEL. 


No.  1386. 
(f ''  Bteel  plate.) 


ft)       IQ 


{}%''  iron  rivets;  V'  drilled  holes;  2%"  pitch.) 

AreM,  Sqnan  inohes. 

Gross  sectional  areftofplate &S44 

Net  sectional  area  of  plate '. 3.038 

Bearing  surface  of  rivets 2.208 

Sliearing  area  of  rivets 9. 425 


Applied  loads. 


In  gauged  length. 


Total. 


Per  sqoare !- 


^^B^^oare  Elongation 


Set. 


Pound*. 
5.244 
10.488 
15,732 
20, 976 
26,  220 
81,464 
86, 708 
41,  952 
47,196 
52,440 
57,684 
62,928 
08,172 
73, 416 
78,660 
83.904 
89,148 
94,802 
99,636 
104,880 
110, 124 
115, 868 
120,612 
125,856 
131. 100 
136,  344 
141,588 
146,832 
152, 076 
157,320 
162,564 
167,808 
173, 052 
178,296 
183,540 
188,784 
194, 028 
194,100 
190,000 


PoundM. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13, 000 

14.000 

15,  OftO 

16,0^0 

17,000 

18,000 

19.000 

20,000 

21.000 

22.000 

23,000 

24.000 

25,000 

26,000 

27.000 

28,000 

29.000 

30.000 

31,000 

82,000 

33,000 

84.000 

35,000 

36.000 

:j7,000 

37.010 


Inch. 
0. 

—.0002 
—.0002 
—.0001 
0. 

.0002 
.0018 
.0028 
.0038 
.0051 
.0071 
.0076 
.0080 
.0086 
.0093 
.0103 
.0113 
.0123 
0133 
.0148 
.0159 
.0169 
.0183 
.0199 
.0231 
.0293 
.0364 
.0490 
.0635 
.0806 
.1040 
.13 
.16 
.19 
.22 
.27 
.37 


Jneh, 


.0001 


.0061 


.0008 


.0188 


.0198 


.0730 


SMnarka. 


Initial  loud. 


Edges  contract 


Scale  atarta. 


Tensfle  atrength. 
Test  discontinued. 


Maximum  BircM  on  joint.  Pounds  per  square  iooh. 

Tension  on  gross  section  of  plate 37.010 

Tension  on  net  section  of  plate 63,980 

Compression  on  bearing  surface  of  rivets 87,914 

Shearing  on  rivets 20.589 

Elongation  of  rivet  holes,  ''.41,  ''.37,  ".36,  ".34,  ".35,  ".38. 
Width  of  rivet  holes,  1".()9,  1".10,  l".ll,  1".10, 1".10,  1".06. 


TESTS  OF  IRON  AND  STEEL. 
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No.  1387. 
(I"  steel  plate.) 


S 


1 


<2,   X  2V> 

(Ifiron  rivets;  T' drilled  holes;  2|'' pitch.) 

Atew*    '  Square  inches. 

Gross  sectional  area  of  plate 6.205 

Netfl«ctional  area  of  plate 3.015 

B«>aring  sarfaoe  of  rivets 2.190 

Shearing  area  of  rivets 9.425 


Applied  load. 

In  ganged  length. 

Total 

Per  sqaare 
inch. 

Elongation. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0010 
.0020 
.0025 
.0032 
.0037 
.0043 
.0056 
.0058 
.0068 
.0083 
.0098 
.0117 
.013? 
.0147 
.0172 
.0202 
.0238 
.02«a 
.0337 
.0408 
.0462 
.0549 
.0690 
.0790 
.0930 
-1180 
.15 
.18 
.21 
.29 
.37 

Set. 

Kemarks. 

Pwmdt, 
5.205 
10,410 
15,615 
20,820 
26,025 
81,230 
36,485 
41,640 
46,845 
52,050 
57,255 
62,460 
67,665 
72,870 
78,075 
83,280 
88,485 
93,690 
08.895 

iHioo 

100,305 
114, 510 
119,715 
124,920 
130,125 
135,380 
140,535 
145, 740 
150,945 
166,150 
161,355 
166,560 
171, 765 
176,970 
182.175 
187.380 
191,300 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

^:z 

22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34.000 
35,000 
36.000 
36,750 

0. 

IniUalload. 

.0002 

.0023 

' 

.0048 

^ 

.0107 

Edges  oontraot 

.0277 

Scale  starts. 

Tensile  strength. 

Simultaneous  fracture  of  plate  along  line  of  riveting.    Appearance 
silky,  lamellar. 

Ifaxtmtfni  stress  on  Joint.  Poonds  per  square  Inch. 

Tcsnaion  on  gross  section  of  plate 36, 7.'iO 

Tension  on  netseotion  of  plate 63,4.'H) 

Compression  on  bearing  surface  of  rivets 87,3f>u 

Shearing  on  rivets 20.300 

Elongation  of  rivet  holes,  ".50,  ''.52,  ".48,  ".48,  ".48,  ".50, 
Open  at  edges  ".05  each. 


908 


TESTS  OP   IRON  AND   STEEL. 


No.  1388. 
I"  Steel  plate.) 


■l-S 


^ 

0' 

JO 

tjOi 

0-^ 

0 

^ 

0. 

o 


(H''  iron  rivets^  1'' drilled  holes ;  2^'  pitch.) 

Areas,  8qnan  iachM. 

Gross  sectioiud  area  of  plate &.TI5 

Ket  sootlonal  area  of  plate  S.46S 

Bearing  sarface  of  xivets 2.310 

Shearing  area  of  rireto 9l425 


Applied  loads. 


Pounds. 

6.775 

11.550 

17,325 

23.100 

28,875 

34,ft50 

40,425 

46.200 

51,975 

57,750 

63,525 

00,800 

75,075 

80,850 

86,625 

92,400 

98.175 

103,990 

109,725 

115,500 

121,275 

J27.050 

182.825 

138.600 

144.375 

150.150 

155,925 

161. 700 

167.475 

173,  250 

170, 025 

184.800 

190,  575 

196.350 

202, 125 

207,000 

213, 675 

216,480 


KQna] 
Dcn. 


iocl 

PoufuU. 

1.000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12. 000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31, 000 

32,000 

33,000 

34,000 

35.000 

36,000 

87,000 

87,400 


Elongation.        Bet. 


In  ganged  length. 


Bemarks. 


Inch. 
0. 


.0002 


.42 


.0047 


.0076 


.0119 


.0217 


Initial  losd. 


Edges  contract. 
Scale  starts. 


Tensile  strength. 


Fractared  plate  along  line  of  riveting,  beginning  at  the  west  edge. 
Appearance  silky,  lamellar. 

Maximum  streSB  on  joint,  Poonds  per  square  inch. 

Tension  on  gross  section  of  plate 87,490 

Tension  on  net  section  of  plate 62.480 

Compression  on  bearing  sarface  of  rivets 93,710 

Shearing  on  rivets 28, 970 

Elongation  of  rivet  holes,  ''.54,  '^53,  '^52,  "56,  ''.60,  ".69. 

Open  at  edges,  'MO  and  ".25. 


TESTS  OP  IRON  AND   STEEL. 
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No.  1389. 
(§''  Bteel  plate.) 


<2:x  s.> 
(H''  iron  rivets;  1''  drUled  holes ;  2i  pitch. ) 

Areas.  Square  ioohes. 

GroMseotioma  area  of  plate *.7J0 

Net  sectional  area  of  plate 8.474 

Bearing  aarfaoe  of  rivets 2.816 

ShearinR  area  of  rivets 8.^25 


Applied  loads. 


I 


Total. 

PoufuU. 

5,790 

11, 580 

17, 370 

23,1tf0 

28,050 

34,740 

40.530 

40,330 

52, 110 

57.000 

63,000 

60.480 

75, 270 

81.060 

80,850 

02,640 

98.430 

104. 220 

110,010 

115,800 

121, 590 

127,380 

133, 170 

138.960 

144. 750 

150.540 

156.  330 

162,120 

ie7,  910 

173, 700 

179,490 

185,280 

191, 070 

196,860 

202,650 

208,440 

214.  230 

216, 300 


I  Per  square  1 

|-      inch.       ] 

Pounds. 
1,000 
2,000  ; 
3,000  ' 
4,000  I 
5,000 
6,000 
7,000  ! 
8,000 
9,000 
10.000 
11,000 
12.000 
13.000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22, 000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31.000 
82,000 
33,000 
34,000 
85,000 
36,000 
37,000 
37,360 


In  gaagc 
mgationJ 

1  length.      1 
Set        , 

Remarks. 

Jneh. 

0. 

0001 

Inch. 
0. 

Initial  load. 

• 

Edges  contract. 
Scale  starts. 

Tensile  strength. 

.0002 

.0003 

.0004 
.0005 

.0001 

.0011 

00"'3 

.0036 

.0047 
.0051 

.0037 

.0004 

.0075 

.0085 

.0095 
.0105 

.0074 

.0115 

.0125 

.0135 

.0151 
.0171 

.0116 

.0186 

.0207 

.0251 

.0296 
.0386 

.0236 

.0485 

.0605 

.0760 

.0925 

.12 

.15 

.17 

.20 

.23 

.28 

.35 

.41 

Fractured  plate  aloug  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  stress  on  Joint  Pounds  per  square  inch. 

'X'eoalonou  gross  section  of  plate 37.360 

Tex&sion  on  net  section  of  plate 02,260 

C^omprosslon  on  bearing  surface  of  rivets 93.390 

SbeAringon  rivets 21,890 

Elongation  of  rivet  holes,  ".62,  ''.57,.  ''.56,  ".51,  ".55,  ".59. 
Open  at  edges,  ".07  and  ".15. 
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TESTS   OF   IRON  AND   STEEL. 


No.  1390. 
I''  Steel  plate.) 


N 

0) 

(H"  iron  rivets;  V  drilled  holes ;  2^  pitch.) 


Areas,  Sqnaie  Inchea. 

OrosB  Mctio&al  ar«ft  of  plftte 4.881 

Net  sectional  area  of  plate 3.021 

Bcariti|t  surface  of  riveta #....      1.8W 

Shearing  areft  of  rivets 7  854 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totol. 

Per  sqaare 
inch. 

Elongation. 

Inch. 
.0 

.0001 
.0001 

Set 

Inch. 
.0 

Pmndt. 
4,881 
9,762 
14,643 
19,  524 
24, 405 
29.286 
34,167 
89,048  ' 
43,929 
48, 810 
53,691 
68,572 
63,453 
68,334 
73, 215 
78,096 
82,977 
87,858 
92,739 
07,620 
1  102,501 
1  107.382 
112.263 
117. 144 
122.025 
126,906 
131.  7H7 
136,668 
141.549 
146, 430 

PouTkda. 
1,000 
2,000 
8,000 

Initial  load. 

4. 000          .  OOOi 
6,000           .0003      ' 
6,000          70008 
7.000    ,      .0026 
8,000          .0042 
9,  000           .  0048 

.0004 

10,000 
11,000 
12,000 
13,000 
14.  000 
15,000 
16,u00 
17.  000 
18, 000 
19,000 
20. 000 
21,000 
22, 000 
23, 000 
24,000 
25,000 
26,000 
27, 000 
28,000 
29,000 
30, 000 
31,000 
32, 000 
!U  (VM) 

.0057 
.0063 
.0071 
.0081 
.0089 
.0101 
-0117 
.0127 
.0139 
.0149 
.0161 
.0181 
.0180 
.0200 

.0054 

.0090 

.0141 

Edges  contract. 
Scale  starts. 

Tensile  strength. 

.0217 
.0253 
.0325 
.0405 

.0213 

.  0528 
.  0755 
.0940 
.116 
.14 
18 

151,311 

156  102 

161,073 

165,954    '        .^4'()00           .'ii 

170,  835 

35,000           .23 
36,000     '       .28 
37,000    1      .32 
.%  000     '       .  .^8 

175,  716 

1  180,597 

1  18.5,478 

1  190.100            38,050     ,       .50 

'  190,359    1        39.000     1       .55 



Simultaneous  fracture  of  plate  along  line  of  riveting.    Appearance 
silky,  slight  lamination. 

Maximum  stress  on  joint  Pounds  per  aqnare  inch. 

Tension  on  gross  section  of  plate 88,000 

Tension  on  net  seclionof  plate 6S,0I0 

OoniprcHsion  on  bt^ai-ing  surface  of  rivets '  102, 3M 

Sheariogon  rivets '. 2i,2tS 


Elongation  of  rivet  holes,  ''.63,  ''.61, 
Open  at  edges,  ".10  and  ".05. 


.68,  ".61,  '^65. 


TE8T8   OP   IRON  AND   STEEL. 
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No,  1391. 
(I"  Steel  plate.) 


(■^f  iron  rivets;  X"  drilled  holes;  2§  pitch.) 


Area$,  Sqaare  inclicn. 

GromnectionalnreA  of  plate 4  »'J 

Net  sectional  area  of  plate 2. !!)'» 

BeariDf^aurfttce  of  rivets l.«.|.* 

Shearing  area  of  rivets A...^ , 7.8&4 


Total. 

Pound*' 

4.841 

9,682 

14.623 

19.364 

24. 205 

29.046 

83,887 

38,728 

43,569 

48. 410 

53.251 

58,092 

62,933 

67,774 

72, 615 

77,456 

82,207 

87.138 

91.979 

96,820 

101.661 

106,502 

111,  ai3 

116, 184 

121.025 

125.866 

130,707 

125, 54? 

140. 380 

145. 230 

150, 071 

154,912 

159,753 

164,594 

169, 435 

174, 276 

179, 117 

183.958 

188,709 

191;  800 


d  loads. 

In  ganged  length. 

Remarks. 

Per  square 
iDc)i. 

Elongation. 

Ineh. 
.0 
.0001 

Set. 

PouTidi. 
1,000 
2.000 

Inch. 
.0 

Edges  contract. 
Scale  starts. 

Tensile  strength. 

3,000 

.0003 
.0004 
.0006 
.0016 
.0037 
.0054 
.0069 
.0079 
.0089 
.0097 
.0107 
.0116 
.0125 
.0140 
.0153 
.0165 
.0176 
.0188 
.0203 
.0214 
.0228 
.0260 
.0286 
.0871 
.0469 
.0625 
.0790 
.0925 
.119 
.13 
.17 
.20 
-    .28 
.26 
.81 

:S 

.52 

4  000 

5,000 
6,000 

.001 

7,000 

8,000 

9,000 

10,000 
11,000 

.0065 

12,000 

13,000 

14,000 

15,000 
16.000 

.0100 

17,000 
18,000 

19.000 

20.000 
21,000 

.0147 

22,000 

28,000 

24,000 

25,000 
26,000 

.0225 

27,000 

28,000 



29,000 

30,000 

31,000 

82,000 

83,000 

34,000 

35,000 

36.000 

87,000 

38,000 

39,000 

89. 520 

Test  discontinued  before  fracture  was  completed. 
Joint  failed  along  line  of  riveting  in  plate. 

Maximum  stress  on  mint,  Pounda per  snuaro imli/ 

Tension  on  gross  section  of  plate «,,  r,.!-* 

Tension  on  net  section  of  plate eVn^ili 

Compression  on  bearing  surface  of  rivets '. iivVnlm 

Shearing  on  riveto .'.".'.'"'.'*.".'.".*.*.*.".". ".'.'.V.V  !.*.'!!!!'.      24,' 300 

Elongation  of  rivet  holes,  ".53*,  ".48,  ".47,  ".48,  ".52».    End  sections 
began  to  fracture. 

Width  of  rivet  holes,  I'Ml,  1".14, 1",12, 1".14,  TMO. 


912 


TESTS   OF  IBON  AND   8T££L. 


No.  1392. 
d"  Steel  plate.) 


l-> 


(f f  iron  rivets ;  1"  drilled  holes ;  2y'  pitch.) 


Sqamra  incbes. 


OtOMMetioiialavMofpUita M43 

Ket  sectional  «twi  of  plate 3^273 

BeerfDg  mrfiMo  of  riTete 

Sheariiig  area  pf  rirete 


1.870 
7.854 


Applied  load*. 


In  ganged  length. 


TotaL 


Pounds* 

5,148 

10,286 

16.439 

20.572 

26.715 

80,858 

86,001 

41.144 

46.287 

51,430 

56.573 

61,716 

66.850 

72.002 

77,145 

82,288 

87,431 

92,574 

97,717 

102.860 

108,003 

113,146 

118,280 

123,432 

128.675 

138.718 

188.861 

144,004 

149. 147 
154.290 
199.433 
164, 576 
169. 719 
174.862 
180.005 

385. 148 
190.291 
195,434 
200.577 
204,850 


Per  flo  nare 
Inon. 


Elongation. 


Pounds. 

Inch. 

1,000 

.0 

3.000 

.0001 

3.000 

.0002 

4,000 

.0004 

6,000 

.0009 

6,000 

.0030 

7.000 

.0040 

8.000 

.0049 

9.000 

.0059 

10,000 

.0079 

11,000 

.0097 

12,000 

.0110 

13,000 

.0115 

14,000 

.0124 

15.000 

.0133 

16.000 

.0145 

17,000 

.0155 

18,000 

.0169 

19.000 

.0181 

20,000 

.0194 

21,000 

.0210 

22,000 

.0225 

23,000 

.0241 

24,000 

.0270 

25,000 

.03W 

26.000 

.0^60 

27,000 

.0670 

28.000 

.0890 

29.000 

.1040 

30.000 

.13 

31,000 

.15 

32,000 

.18 

33.000 

.20 

34,000 

.22 

35.000 

.27 

36.000 

.31 

87,000 

.37 

38.000 

.41 

89,000 

.50 

30.840 

.61 

Set. 


Inch. 
.0 


.0004 


.0103 


.0145 


.0251 


Bemarks. 


Initial  load. 


Sdgee  oontraot. 


Scale  starts. 


Tensile  strength. 


Fractured  the  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar. 

Maximum  ffrus  on  Joint,  Poands  per  square  inch. 

Tension  on  gross  section  of  plate 89^840 

Tension  on  net.  section  of  plate 62,590 

Compression  on  bearing  snrfaoe  of  rivets ;. 100^  5M 

Shearing  on  rivetw 26^089 

Elongation  of  rivet  holes,  ''.83,  ''.76,  ".70,  ".72,  ".75. 
Open  at  edges,  ".20  and  ".25. 


TESTS   OF   IKON  AND   ST£EL. 

No.  1393. 

(f "  Bteel  plate.) 
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^   5 


(H'' iron  rivets ;  T' drilled  holes  j  2f'' pitch.) 

Areas, 

Sqoaie  Inobea. 

OrowMCtioiialAreft  of  pU(« h  \\\ 

KetaeoUoiiAl  areaof  pUOe '.*„'.' f'asi 

Bfl«rinic aarfiice  of  riveu JgJJ 

ShMring  are* of  liTots ill!!" 7  854 


AnpUedlondB. 

In  ganged  length. 

B«nuffk8. 

TotaL 

Peraqnare 
incli. 

Elongation. 

Set. 

Pwnit, 

6.1U 

10,222 

1^888 

20.444 

35,666 

80,666 

85,777 

40,888 

45,999 

51,110 

56,221 

61,882 

66,448 

71,654 

7i;666 

81,776 

86.887 

91.998 

97.109 

102,220 

107.831 

112,442 

117.663 

122,664 

127.775 

183,886 

137,997 

143,108 

148,219 

158.330 

158,441 

108,663 

168,668 

173,774 

178,885 

183,996 

189.107 

roundt, 

1,000 

2.000 

3,000 

2,000 

5.000 

6.000 

7,000 

8.000 

9.000 

10,000 

11.000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36.000 

87,000 

0. 

.0000 
.0001 
.0002 
.0003 
.0022 
.0042 
.0055 
.0065 
.0075 
.0065 
.0094 
.0102 
.0118 
.0125 
.0145 
.0159 
.0171 
.0185 
.0199 
.0216 
.0227 
.0242 
.0262 
.0291 
.0384 
.0555 
.0738 
.0915 
.1090 
.13 
.15 
.19 
.21 
.23 
.27 
.32 

Inch, 

0. 

Initial  load. 

Edges  contract. 
Scale  Btarta. 

.0002 
.0021 

.0065 

.0105 

.0159 

.0231 

1 
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TESTS   OF   IRON   AND   STEEL. 


AppUedloadA. 

In  gauged  length. 

TotaL 

Peraqnaro 
inch. 

Elangation. 

Set. 

Bemnrka. 

1 

1 

Ptmndt. 

104.218 

109.329 

204.440 

200,000 

PowidM. 
38,000 
89,000 
40.000 
40.420 

Itich. 
.39 
.43 
.54 
.62 

Inch. 

\ 

Fractured  the  plate  along  line  of  riveting,  beginning  at  the  east  edge. 
Appearance  silky,  lamellar.  ^ 

Maximum  9tres8  on  joinU 

Pounda  per  aqonre  inch. 

TenaionongToaaaectionofplate 40.420 

Tenaiononneiaeotionof  plate C3.&5U 

CompreaaiononbeaEingsarlkoeof  xiTeta 111,070 

Shewing  on  riveta 30;  810 

Elongation  of  rivet  holes,  ".76,  ".71,  '^71,  ".70,  ".75. 
Open  at  edges,  ".10  and  ".07. 

Fraehtred  areas. 

Square 

inch. 
0^.88  X".25- .1700 
1  .S2X  .23=  .8490 
1  .54X  .23=7.8542 
1  .52X  .21=:  .8102 
1  .63  X  .21=:  .8213 
0.64X  .23=  .1472 

l.W15{  ooDtCMtion,  48.0  per oodI. 


TESTS   OF   IBON   AND   STEEL. 

No.  1394. 

{i"  Steel  plate.) 
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(H'' iron  rivets;  1'^  drilled  holes ;  2i'' pitch.) 

f 

Areas.  Sqiuve  inobea. 

Orosa  sectional  area  of  place 6.655 

Not  nectlonal  area  of  plate 3.625 

Bearing  anrfaoe  of  liyeta 1.930 

Shearing  area  of  rivets 7.854 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Poundt. 
1,000 
9  non 

Elongation. 

Set 

Poundi. 
6.655 
11, 110 

Inch. 

0. 

.0001 
.0002 
.0004 
.0009 
.0023 
.0034 
.0050 
.0081 
.0084 
.0100 
.0108 
.0116 
.0125 
.0138 
.  .0153 
.0169 
.0187 
.0202 
.0217 
.0240 
.0259 
.0285 
.0340 
.0487 
.0695 
.0855 
.1040 
.18 
.17 
.19 
.22 
.24 
.28 
.82 
.38 

Inch, 
0. 

Initial  load. 
Soalestarta. 

16,  665              3,  000 

22, 220    •          4  000 

27,  775 
83,330 

6.000 
6.000 
•7.000 
8.000 
9.000 
10,000 
11.000 
12,000 
13,000 
14.000 
15,000 
18,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24.000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33  000 
84,000 
35,000 
86,000 

.0004 

88,885 

44,440 

49.095 

55.550 
61, 105 

.0072 

66,680 

72,215 

77, 770 

8.3.825 
88,880 

.0118 

94,435 

99,990 

105, 545 

111,100 
116,655 

.0175 

122, 210 

127, 765 

133,320 

138,875 
144, 430 

.0410 

149.985 

155,540 

161. 095 

166,650 

172, 205 

177,760 

183, 815 

188,870 

194,425 

199,980 

\ 

J 
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TESTS   OP   IRON  AND  STEEL. 


Applied  loods. 

In  ganged  lengdi. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pounds. 

205,535 

211,090 

216,645 

218,650 

Pounds. 
37,000 
38,000 
39.000 
39,340 

lenh. 
.42 
.60 
.61 
.76 

Icnh. 

Tensile  strenfi^ 

Test  dlscontiaaed  before  fractare  was  completed.    Plate  failed  along 
line  of  riveting. 

Maximam  $tre88  on  joint  *        Pounds  per  square  IdcIl 

Tension  on  gross  section  of  plate S9,840 

Tension  on  net  section  of  plate 00,290 

Compression  on  bearing  surface  of  riyets Ili240 

Shearing  on  rivets 27,830 

Elongation  of  rivet  holes,  ''.GO,  ''.61,  ".53,  ".59,  ".67*.    End  section 
fractnred. 
Width  of  rivet  holes,  1".06, 1".12,  l".ll,  1".12,  l".ll. 
Dimensions  of  hole  in  middle  of  plate,  length,  1".U ;  width,  ".96. 

No.  1395. 
(I"  steel  plate.) 

Tl 


(1^"  iron  rivets;  l"driUed  holes;  2^"  pitch.) 

Areas.  Square  Inchea 

Gross  seotional  area  of  plate « 6.496 

Net  sectional  area  of  plate 3.581 

Hearing  surface  of  riyeU 1.W5 

Shearing  area  of  rivets 7.854 


AppUed  loads. 

ToCaL 

Per  square 
Inch. 

Pounds, 

Pounds. 

6.496 

1,000 

10,992 

2,000   . 

16.488 

8.000 

21,984 

4,000 

27,480 

6,000 

32.976 

6.000 

88,472 

7,000 

43.966 

8.000 

In  gauged  length. 


Elongation.!       Set. 


Bemarks. 


Inch. 
0. 
.0001 

Inch. 
0. 

.0002 

.0606 

.0017 
.0087 

.0014 

.0047 

.0057 

Initial  load. 


TESTS  OF  ISON  ANB  STEEL. 
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Applied  loads. 

,  In  Sanced  length. 

Bemarka; 

TotaL 

^"^T*" 

Elongation. 

Set 

Poundt. 

49,464 

54,960 

60,466 

65,952 

71,448 

76,944 

82,440 

87.936 

98,482 

96,928 

104,424 

109,920 

115,416 

120.912 

126,408 

131,904 

137.400 

142,896 

148,898 

153,888 

158,884 

164.880 

170,876 

175,872 

181,36<< 

186.864 

192,860 

197,866 

808.852 

208,848 

214.844 

219,840 

221,480 

216,000 

Poundt. 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16^000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85^000 
86,000 
87,000 
881000 
89,000 
40,000 
40,800 

IndL 
.0067 
.0077 
.0092 
.0107 
.0122 
.0132 
.0142 
.0153 
.0168 
.0175 
.0100 
.0209 
.0230 
.0259 
.0288 
.0309 
.0359 
.0537 
.0720 
.0005 
.109 
.18 
.17 
.20 
.22 
.25 
.29 
.32 
.88 
.44 
.52 
.62 
.71 

Jneh, 

Edgea  oontraet 
Soaleatarta. 

TensUe  strength. 

Load  when  test  was  disconiinned. 

.0007 

.0120 

.0168 

.0207 

..1.. ....... 

Plate  failed  along  line  of  riveting. 

Maximum  9ire88  on  joint  Ponnds  per  square  inoli. 

Tension  on  grosfts  section  of  plate ■. 40.800 

Tension  on  net  section  of  plate 01,850 

Compression  on  bearing  snr&oe  of  rlTets 115.660 

Shearing  on  rivets 28,200 

Elongation  of  rivet  holes,  '^62,  ''.57,  ''.56,  ".56,  ".60. 
Width  of  rivet  holes,  1".08, 1".12, 1".10, 1".10, 1".04. 
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TESTS   OF  ntON  AMD   STEEIi. 
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3 
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I 
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u 


J: 
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J; 
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I 
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I 


^  d 


i 


is  ^1     ::  I  >5       II 

^i^    I  «i|s  III  ||i    III 
III     I  IBI  ^11  pl.. I'll       SljJlJT     t  I       ^3     I'Is.jf 


^  I 

I  I 

3a  a 


If    I 


I 


1-1 


esoQcQ 


iilii  ^l^Si^^lii 

l^i^iiii 

eooor^'^eoeo 

63.6 
46.4 
48.0 
62.1 

^Hid^  l^li^^sl^i 

«  le  ^  C9  9  to  t»  00 

9  •«  «••  00  «  lO  O 

21.8 
26.0 
24.7 
24.6 

66,610 

8f 

061*89- 

§ 

s 

65,170 
57,850 
68^000 
66,800 
64.430 
64,870 
66,420 
67,000 
68,130 
68,840 

59,000 
60,300 
61,650 
61,140 
52,010 
58,000 
56,960 
66,820 

67,400 
60,910 
50,560 
62,050 
^,480 
*57,710 
54,420 

57,180 
69,050 
60,000 
6P.000 

132,460 

1 

1 
s 

iiii§  §§§§i§iiig 

28,310 
29,110 
34,050 
30,580 
81,360 
28,420 
31.390 
80.520 
32,730 
31.670 

33,490 
31,450 
83,960 
34.150 
31.480 
83.020 
80,280 
81,850 

30,000 
36.280 
30.790 
33.220 
82.530 
81,640 
32.690 

80,100 
84,990 
8^270 
29.050 

iii;§  §§§§g§sg§§ 

§i§isgi§§§  §§§s§iii 

§iisg§§ 

§§!§§  §§§ii§i§gg  §i§iii§ggg 

IIS3liSl 

s§§§§i§ 

Ssli 

1496 
1.406 
1.496 
1.497 
1.500 
1.406 
1.498 
L496 

1.497 
1.496 
1.496 
1.496 

o  :  : 


«-S«  *'*"«"*■<'■*'■''**"*■   ***'<■-"*"«■*■*■*»  <XW««;^^W!  •^•R^WI'^-R-P 


OPkOWoQ    '^WOfiMP'iOWMKj    <j«oftHheW^^^    Mh^SSz^OPkOP 


Wnq^JziOPkCP    ««Ht3 
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TESTS  OF  IRON  AND  STEEL. 
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TESTS   OF  IBON  AND  STEEL. 


TABULATION  OF 
rSTBEL 


Sll4 

Plate. 

eet  letters. 

• 

NomlmJ  thick- 
ness. 

Actajd 

Covers. 

Style  of  Joint 

to 

o 

4 

PUte. 

Covers. 

rivets 
and  holes. 

thick.  , 
ness  of' 
pUte.  1 

Inch.  1 

! 

.342 

1308 
1309 

1 

1 

F 

A 
A 

A 

A 

1 

A 
A 

A 
A 

A 
A 

B 
li 

1 

1     A 
,     A 

1 

I                                         J 

ih^pua^       1 

OOOOOO' 

k—        sft»         — J 

Iveh. 

\ 

\ 
1 

1 

\ 

■  1 

Inch, 

Inch, 

1 

A 
A 

A 

I 

.  1 
/ 

1 
\                                1 

1 
1 
1 
1 

1310 
1311 

I 

QOOOOO 

*—          2OrS0           — > 

.242 
.249 

1312 
1313 

F 
F 

F 
F 

I 

J^'piiOL 

ooopoo 

.244 
.243 

i:ii4 

13i:» 

1 

oooooo 

.248 
.242 

1310 
1317 

A 
A 

B 
B 

i 

1 
I 

( 

* 

oooooo 

.244 
.S4C 

1 

1318  1     P 
1310  '    a 

1 

S'piJtck. 

oooooc 

.045 
.240 

• 

i 
1 

/ 

TESTS   OP   IRON  AND.  STEEL. 
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RIVETED  JOINTS. 
PLATE. 


S«M:tioiial  area  of 
plate. 


Gross. 


Net. 


Bearing 
surface 
of  rivets. 


Shearing 
area  oi 
rivets. 


Tensile 
strength 
of  plate^ 
poandfl 

per 
square 
inch. 


Maximum  stress  on  Joint  per  square  inch. 


Tension 

engross 

section  of 

plate. 


Tension 

on  net 

section  of 

plate. 


Com- 
pression 
on  bear- 
ing sur. 

fiEU^Of 

rivets. 


Shearing 
on  rivets. 


Sffioien* 
cyof 
Joint. 


Sq.  inch. 


2.300 
2.360 


Sq.  inch. 


L452 
1.452 


8q.  itieh. 


.008 
.008 


Sq.  inch. 


3.682 
3.682 


61, 740 


Pounds. 


41,690 
42.180 


Pounds. 


67,770 
68,560 


Pounds. 


108.370 
109,640 


Pounds. 


26,720 
27.040 


PeresnL 


67.6 
6a3 


2.541 
2.615 


1.634 
1.681 


.907 
.934 


3.682 
a  682 


.    61,740 


42,540 
43,170 


66,160 
67.160 


110. 180 
110, 810 


29,360 
30,660 


68.0 
69.0 


2.745 
2.739 


L830 
L827 


.015 
.912 


3.682 
a.  682 


61,740 


44,020 
44,520 


67,380 
66.760 


134.750 
133.720 


33,490 
83,120 


72.8 
72.1 


2.002 
2.541 


1.486 
1.452 


1.116 
1.089 


5w300 
5.300 


61.740 


40,700 
40,000 


71.270 
70,000 


94,800 
93,830 


19,080 
10, 180 


65.9 
64.8 


♦2.750 
2.772 


1.C52 
L665 


1.098 
L107 


6.800 
5.300 


61,740 


40,080 
41,430 


68,210 
6^980 


102.630 
103, 750 


21,260 
21,670 


60.4 
67.1 


2.042 
2.882 


L840 
1.802 


1.102 
L080 


6.800 
6.300 


61, 740 
62,660 


42.180 
43,000 


67,450 
68,770 


112,610 
114,760 


23,420 
23,880 


68.3 

6a« 


924 


TESTS  OP  IRON  AKD   STEEL. 


TABULATION  OF 
V  STSBL 


Sheet  letters.      1 

Nomina 
ne 

il  thick. 

«8. 

SiMOf 

rivets 
and  holes. 

, 

Plate. 

Covers. 

Style  of  joint 

Actual 

1 

•s 

Plate. 

Covers. 

thick- 
noMof 
pUt«. 

1320 
1321 

G 
G 

H 
H 

B 
B 

D 
D 

B 
B 

D 
C 

\ 

oooooc 

1 

)Vl 

/ 

Inch. 

1 

k 
k 

JncA. 

Indi. 

.243 
.243 

1322 
1323 

f 

SUTvitch. 

OOOOOC 

*-            asSn 

.245 
.247 

r         \ 

1324 
1325 

F 

P 

G 
G 

A 
A 

B 
B 

A 
A 

B 
B 

OOOOOO^ 

« —        iTst         —  i 

I 

t 

S 
^ 

.248 
.245 

f 

1326 
1327 

000000*'< 

.241 
.242 

f                \ 

1328 
1329 

G 
G 

B 
C 

C 
C 

OOOOOO' 

T 
* 

1 

s 

II  sn 

.241 
.242 

/ 

L 
H 

C 
C 

D 
D 

I. 

J 

1 

• 

s 

un 

1380 
1331 

.  oooooo 

t 

.248 
.246 

{ 

1 

1882 
1338 

H 
H 

D 
D 

E 

B 

— — i«9S?«." 

OOOOOO 

i —         Mfaa           — 

k 

k 

J 

\\^\ 

.248 
.248 

T£8T&  OF  IRON  AND  STEEL. 

RIVETED  JOINTS-Continued. 
PLATE— Continned. 


925 


Seotional  are*  of 
plftte. 


GroB*. 


Net. 


BflAring 
snrfitoe 
of  riYCtl. 


Shearing 
area  of 
rivets. 


TCTaile 
strenj^th 
of  plate, 
ponnda 

per 
eqnare 


Haximmn  stress  on  Joint  per  square  inch. 


Tension 

on  gross 

Motion  of 

plate. 


Tension 
on  net 

section  of 
pUte. 


Com- 
presaipn 
onbesr- 
ingsar- 
ffweof 
rlveta. 


Shearing 
on  rivets. 


cyof 
Joint. 


Sq.inch, 


3.100 
8.100 


8g,ineh. 


2.007 
2.007 


Bq.ineh. 


LOOS 
1.003 


8q. 


fi.300 
5.300 


62,060 


Pounds, 


43,060 
44,030 


Poundi, 


66,620 
68,000 


Potifub. 


122,140 
124,880 


Poundd. 


25,100 
25^750 


Percent 


es.1 

70.8 


3.310 
&837 


2.207 
2.225 


L108 
L112 


S.300 
5.300 


50,180 


43,040 
43,810 


64,540 
65,700 


2.702 
2.766 


2.892 
2.900 


3.075 
3.088 


3.348 
&321 


a534 
&634 


L490 
L470 


1.627 
1.638 


1.810 
L817 


2.046 
2.020 


L302 
L286 


1.265 
L271 


1.265 
1.271 


1.802 
1.291 


7.216 
7.216 


7.216 
7.216 


7.216 
T.216 


7.216 
7.216 


61,740 


62,600 


2.232 


1.302 
1.302 


7.216 
7.216 


69,600 


61,470 
60,180 


59,180 


38,650 
80,430 


40,340 
41,280 


42,290 
42,750 


43,100 
41,450 


41,820 
42.760 


72,480 
78,980 


71,700 
73,310 


71,850 
72,650 


70,580 
67,840 


66,210 
67,710 


129,150 
131,460 


26,880 
27,580 


72.7 
740 


82,870 
84,510 


92,210 
94,480 


102,810 
108,860 


110,830 
106,620 


113,500 
110.070 


14.050 
15,010 


10, 170 
16,640 


18,020 
18,290 


20,000 
19,080 


20,480 
20,940 


62.6 
63.8 


64.4 
65.9 


67.5 
68.2 


70.1 
70.0 


70.7 
72.3 
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TESTS   OF   IBON  AKD   STEEL. 


TABULATION   OP 
i"  STEEL 


Sheet  letters. 

Komina 
ne 

Plate. 
Inch. 

\ 

1 

« 

i 
k 

\ 
\ 
\ 
\ 

1  thick. 

BS. 

CtvA  _* 

Plate. 

CoTers. 

Aotnal 

1 

•s- 

Style  of  Joint 

Covers. 
Inch, 

t 

• 

t 

rivets 
and  holes. 

thick- 
nr«s  of 
pUW. 

1334 
1335 

M 

0 

H 
L 

G 
V 

G 
G 

L 
L 

L 
H 

I 
I 

E 

E 

( 

f 

\ 

{ 

L 

{ 
I 

( 

JSTQO 

)\ 

* 
1 

Inch. 

Ifieh. 

.243 
.245 

C 
C 

B 
B 

B 
0 

C 
D 

D 
D 

E 
B 

C 
C 

B 
B 

C 
C 

D 
D 

E 
E 

B 

E 

1 

133G 
1337 

o  d^&h  o " 

• MTJ3                 — •- 

)i  and  {        .  238 
igandl        .252 

1338 
1339 

\             } 
oooooov 

.—        isrco        -— •  i 

Uandl        .238 
Is  and  1        .  248 

1 

1340 
1341 

/ 

oooooo 

«»ndl 
Handl 

Uaodl 
land  1 

iiand  1 
iiand  1 

.240 
.242 

1342 
1348 

{ 

oooooo 

.250 
.250 

1344 
1346 

OOOOOO 

.2.10 
.247 

'             1 

1348 
1347 

D  O  O^  O  O 

iiand  1 
ilandl 

.252, 

I 

TESTS   OP   IRON  AND   STEEL. 

RIVETED  JOINTS-Continned, 
PLATE-Contiiiaed. 
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Sectional  area  of 
plate. 


Gross. 


Sq.ineh, 


3.645 
3.675* 


3.125 
2.309 


2.656 
2.076 


3.060 
8.088 


&378 
3.375 


a560 
8.620 


8.765 
8.780 


Net. 


Sq.  inch. 


2.360 
&880 


2.064 
2.206 


1.428 
1.488 


1.620 
1.636 


1.878 
1.875 


2.060 


Bearing 
soiftoe 
ofrlTets. 


Sq.lneh, 


L276 
L286 


2. 260 
2.268 


1.041 
1.108 


1.428 
L488 


L440 
1.462 


1.600 
L500 


1.500 
1.482 


1.506 
1.612 


Shearing 
area  of 
rirets. 


Sq.ineh. 


7.216 
7.216 


6.013 
6.013 


0.425 
9.425 


9.425 
9.425 


9.425 
9.425 


9.425 
9.425 


9.425 
9.425 


Tensile 
strength 
of  plate, 
pounds 

per 
square 

inch. 


Tension  Tension 
on  srossj  on  net 
section  of  section  of 


58,170 
64,170 


60,180 
61,470 


62,660 
61,740 


62,660 


61,470 


61,470 
59,180 


60,480 


Haximnm  stress  on  joint  per  sqnare  inch. 


plate. 


Poundi. 


44,650 
43,050 


41,310 
42,000 


40,620 
86,290 


88,660 
38,000 


37,800 
89,000 


39,130 
40,460 


43,590 
41,420 


plate. 


Pounds, 


68,700 
66,230 


61,960 
62,990 


81.230 
72,580 


73,020 
71,730 


68,000 
70,200 


67,640 
69,860 


72,640 


Com- 
pression 
on  bear* 
ing  sur- 
face of 
rivets. 


Poundi. 


127,660 
123,030 


124,020 
125,990 


81,230 
72,680 


82,156 
80,820 


85,130 
87,750 


02.870 
96,070 


108,960 
103, 540 


Shearing 
on  rivets. 


Pounds. 


22,550 
21,030 


21,470 
23,110 


12,810 
11,460 


12,650 
12,450 


13,560 
13,970 


14,780 
15, 110 


17,410 
16,610 


Efficien- 
cy of 
joint. 


Per  cent 


76.8 
67.1 


69.8 
68.3 


64.8 
58.8 


61.7 
60.6 


61.5 
63.4 


63.6 
68.3 


72.1 
68  5 
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T£8TS   OF  I&ON  AND   STEEL. 


TABULATION  OF 
^'STSEL 


1348 
1349 


1350 
1351 


1552 
1358 


1854 
1355 


Sheet  letters. 


Plate. 


H 
H 


Covers. 


D 
B 


Style  of  joint 


NomiDsl  thiok. 


Iv 


o  o  c5o  o 


WfpUcTu 

o  o  o  o  o 


o  o  c5o  o 

^    JUtT99 -^ 


J. 


\ 


O 


o  6  o 


o 


i 

Plate.   Covers. 


Inch. 


Jneh. 


S 


S 


s 


Sixeof 

rivets 

and  holes. 


Inch, 


»and  1 
liand  1 


i|snd  1 
Hand  1 


Uandl 
If  and  1 


iSaadl 
11  and  1 


ActnAl 
thick- 
ness of 
plate. 


.244 


.250 
.249 


.247 
.248 


.251 


%" 

STBXL 

A 

A 

A 
A 

I 
I 

I 
J 

I 
I 

J 
J 

\ 

1 

1 

\ 

1 
.ses 

.364 

.865 
.806 

1366 
1357 

1 
f 

2%  pitch* 

oooooo 

1358 
1350 

JWpiich. 

oooooo 

*—       xoeta        -» 

TESTS   OF   IRON   AND   STEEL. 

RIVETED  JOINT— ContlDued. 
PLATS— Continued. 


929 


plate. 

Be»lng 
anrfkoe 
ofxiyete. 

Shearing 
areaof^ 
zlTeta. 

Tensile 
strenirtli 
of  plate, 
poanda 

per 
square 
inch. 

Kazimam  streas  on  joint  per  sqnaie  inch 

Tension 

secikmof 
pUte. 

Tension 

on  net 

section  of 

Com. 
preesion 
on  be;ir> 
ing  sur- 
face of 
rivets. 

Shearing 
on  riveta. 

Sfflden. 
oyof 
Joint 

GlOM. 

Net 

8.204 
8.181 

8.442 
8L420 

8q.imA. 

1.064 
L836 

2.102 
2L181 

2.810 
2L820 

2.020 
2L510 

L220 
L105 

L250 
L245 

1.285 
L240 

1.260 
L255 

Sq,ML 

7.864 
7.854 

7.854 
7.854 

7.854 
7.854 

7.854 
7.854 

69,180 
62;  600 

65^740 

Pounds. 

88,700 
42,890 

42,060 
41,780 

48,510 
48,880 

44,500 
44,410 

Pounds. 

62,400 
69,870 

67,460 
65^640 

66,600 
67,170 

66.870 
60,610 

Pounds. 

101.620 
112,880 

118,800 
114,980 

125.220 
126^160 

188.780^ 
138.230^ 

Pounds. 

15,790 
17,100 

18.880 
18,280 

19.690 
10,920 

21,400 
21,200 

Peremt 

66.4 
684 

77.1 
74.0 

8.654 
8L688 

60,180 

78.5 
74.1 

8.780 
8.785 

60,480 

78.7 

7a4 

PLATE. 


8L659 

8L549 


8.829 
8.843 


2.460 
2.471 


S,  Ex.  3ft 


40,460 
89,420 


88.780 
89,060 


68^740 
64,060 


61,010 
60,740 


105,170 
102,400 


111,250 
100^400 


89.100 
88,000 


41,860 
40^770 


74.6 
72.6 


78.8 
72.0 


930 


TESTS   OP   IKON   AND   STEEL. 


TABULATION  OF 
i"  STEEL 


1380  ,  A 
1301   A 


1362 
1363 


A    J 
A    J 


1365 


1360 
1367 


1368 
1369 


1370 
1871 


K 
K 


K 
K 


A 
A 


K 
K 


L 


J 
J 


J 


K 
J 


'  Nominal  thick- 1 


1  siwof  l^;?ft^! 


Stjie  of  Joiut. 


Plat««.    CorcTB. 


rivetH 
,aod  boles. 


thick-  ; 
oeaaof 
plate. 


oooooo 


[ 


OOOOOO 


Jneh.   '   Inch.        Inch.        Inch. 


}|  ijiiMdi         .867  I 


( 


2''pitch,  ~"  t 

OOOOOOv 


OOOOOO 


OOOOOO 


f 


OOOOOO 


i!    I 


ii^df 


Hand  I 
Uuidi 


.306 
.8651 


.388  , 


Uandf        .867 
Hand}'      .387! 


f  liJlMdi'     .'aw! 


I       \ 


11  and  {         .389 
llandlj      .38d 


TESTS   OF   IRON   AND   STEEL. 
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RIVETED  JOINTS--Contmued. 
PLATK-Continaed. 


Sectional  area  of 
plate. 


GrOBS. 


Sq.ineh. 


8.843 
8.854 


4.118 
4.106 


4.656 
4.680 


4.683 
4.938 


Net. 


Bearing 
earface 
of  rivets. 


Sq.ineh, 


2.196 
2L202 


2.471 
2.464 


2.910 
2.925 


8.081 
8.197 


4.151 
4.114 


4.668 
4.666 


Sq.  inch. 


1.647 
L652 


L647 
L642 


1.746 
L756 


Sbearins 
area  01 
rireta. 


Sq.ineh. 


5.800 
&.300 


5l300 
6.800 


Tenaile 
8treDgth 
of  plate, 
pounds 

per 
square 
Inch. 


Maximum  stress  on  Joint  per  square  inch 


on  f;roM  |    on  net 

section  of  section  of 

plate.     I    plate. 


64.260 


54,260 


1.652 
1.741 


2.214 
2.192 


2.626 
2.619 


L987 
1.9S2 


2.042 
2.087 


6.800 
6.800 


69,780 


5.300 
6.800 


7.216 
7.216 


7.216 
7.216 


67,870 
60,730 


I  I     Corn- 

Tension  i  Tension    pression 


Pounds.    Pounda. 


87,000 
87,050 


87.450 
38,040 


41,820 
42,000 


54,260 


50,730 


41,040 
40,910 


35.000 
84,180 


64,750 
64,840 


62.400 
63,300 


66,910 
67,200 


63,410 
63,180 


on  bear- 
ing sur- 
face of 
rivets. 


Shearing 
on  rivets. 


Pounds. 


86,330 
86,430 


93,620 
95.130 


111,510 
112,000 


65,620 
64,140 


86.870 
88.940 


65.540 
69,220 


116.340 
116,030 


Poundt. 


26.830 
20, 940 


29.000 
29,470 


36.730 
87.090 


Efficien- 
cvof 
Joint. 


Ptreent. 


68.2 
G&3 


60.0 
70.1 


70.0 
70.8 


36,260 
88,110 


75,000 
73. 150 


84,280 
89,000 


20, 180 
19,480 


23,850 
35.120 


70.9 
08.5 


64.5 
63.0 


61.7 
C5.2 
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tESTS   OP   IRON  AND   STEEL. 


TABULATION  OP 
i"  STEEL 


Nominal  thick, 
nesa. 

Slseof 

riveta 

andholea. 

^ 

Plate. 

Coven. 

Stjle  of  joint. 

Actnnl 

Plate. 

Coyen. 

thick, 
neaaof 
plate. 

i 

1386 
1387 

H 
G 

D 
D 

C 
C 

C 
C 

I) 
D 

L 
L 

M 
M 

H 

L 
L 

I 

L 
M 

M 

M 

a 

L 

L 

N 

H 
M 

1. 

r 

r 

O  OOOO  O 

e-               24.18S                        -• 

} 

t 

1 
; 

t 
^« 

i 

Ineh, 

\ 
I 
1 
1 
1 

Ineh. 

i 
1 
i 
1 
1 

Ineh, 

ilud  1 
llandl 

II  and  1 
iiasdl 

llandl 
Uandl 

Hradl 
Hudl 

»and  1 
ilandl 

Ineh.    1 

1 
.368 
.366 

.3M 

.872 
.869 

.874 
.372 

.886 
.383 

1388 
13b9 

o  o  o  o  o  c 

2Q'/99 

K                            1 

1890 
1891 

O  O  O  O  O' 

(^ 

1892 
1398 

o  o  c5o  o 

( 
>. 

1 

1394 
1895 

o  o  o  o  o 

«—         2<r5»         — < 

i 

\ 

TESTS  OF  Iron  and  ST££L. 
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illVETED  JOINTS— Continued. 
PLATE— Continned. 


Sectional  aiea  of 
plate. 


OroM. 


Net. 


BeariD|{ 
Bnrftce 
of  rivets. 


Shearing 
area  of 

riveta. 


Tensile 
strength 
of  plate, 
pounds 

per 
square 
Inch. 


Mailninm  street  on  Joint  per  equate  iiioll^ 


Tension 

on  cross 

Becaonof 

plate. 


Tension 

on  net 

SMtionof 

plate. 


Coin- 
pression 
onbear^ 
ing  sar- 
fteeof 
rivets. 


Shearing 
on  rivets. 


Effitien- 
cy  of 
Joint. 


Sq.ineh. 


S.244 
6.205 


B.775 
fi.790 


4.881 
4.841 


S.143 
5l111 


5. 555 
5.496 


8.036 
8.0Ui 


9.465 

8.474 


8.021 
2.008 


3.273 
8.251 


3.625 
3.581 


2.208 
2L100 


2.810 
2.816 


1.800 
1.845 


1.870 
1.860 


1.930 
1.915 


0.425 
9.426 


9.425 
9.425 


7.854 
7.854 


7.&H 
7.854 


7.854 
7.854 


66,670 
53,840 


68,730 


67,870 


67,670 


63,730 


Poundt. 


87,010 
86,760 


87,400 
87,360 


39,000 
39,620 


89,840 
40,420 


80.340 
40.300 


Poundt, 


63,930 
63,450 


62,480 
62,260 


63,010 
68,850 


62.6P0 
63,650 


60,290 
61,850 


Pounds, 


87,010 
87,860 


93,710 
98,890 


102,340 
108,690 


109,640 
111,070 


113,240 
115,660 


Foufuto. 


20,500 
20,800 


18;  070 
21,800 


24,240 
24,860 


26,080 
26,810 


27.880 
28,200 


PmrtmL 


68i8 
68.2 


69.8 
66l6 


67.4 
6&8 


68.9 
60.8 


73.2 
7&0 


NO 


^ 


\VtVi: 


El'EE^ 


Viilli 


:i\in: 


iHEISni 


l\lt: 


=  j«c 


'  1  I 

'  t            

^ —  _ . , 

,  ,     ,         .,,.,, 

' 

__, 

■^:tt+T"-"- 

, 

.    _^ — 

^i^lU^ 

/--H 

■ 

::4±::::::::i 



1     

1  1   1          1 

1,1          |.  .      --. 

:.^:t--: 

■-4-H- - 

*          1 

-^'     "♦"      "" 

1  It",  .~^,.~::z 

*     1 

_i , .     ...  ■  ■   -. 

-   -H-  -|-  -4- 

t---- 

1                            ' 

'  X   XX-. "I- 

-  -•— ' — t 

1 

)--^^-h 

4-kX        '- 

1                                                 n„                 .            ,         . 

11 

_  _  _        1.. 

"  "tTT1 

1    1  1    I    I 

i    ;        t        I 

.xr^-i 

1 1 1 

t 

1  '  1  1  -+■ 

;  -     '    t    j    i     -U 

-t  i-    ■ 

;-  1  1  1  1  -t- 

1  '  1    1 

;            '      ,      '     T          ^ 

'  mtiX"'    ■■ 

. 

trpT 

_ 

i-i-!  t  L 

^ 

' '      1 

' 

1  • « •  ( 

.  .i-!-lX 

~tT~tX"     - 

' 

Trr.  I 

! '  r  1 

,  i  , 

'             j 

■  .  1  I     t 

i                    I 

I  ,             i  . 

'  "[  '     ' 

4        X           it 

^qTXj' ' 

!            *               . 

1      i         11 

* 

J — l:. -U 

DRJ^TVIN^aS 


SHOWING 


LOCATION  OF  TEST  STRIPS  AND  PLATES 
IN  THE  ORIGINAL  SHEETS. 
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TESTS   OP   lEON   AND   STEEL. 

Sheet  A, — ^"  steel  plate. 


1808 

1811 

1814 

1815 

1312 

1817 

1 

1     1200 

1309 

18U 

1815 

1310 

1813 

1825 

1316 

1817 

1325 

1808 

1809 

1814 

1810 

1318 

1316 

1312 

1834 

1324 

Sheet  B! — A"  steel  plate. 


I 

1 

1 

1201 

1827 

1839 

1826 

1838 

1319 

1318 

1346 

1320 

1328 

1839 

1826 

1819 

1318 

1338 

1327 

1321 

1320 

1821 

Sheet  C. — ^"  steel  plate. 


' 

1     1202 

1829 

1328 

1329 

1336 

1348 

• 

1348 

1337 

1342 

1830 

1841 

1340 

1341 

1349 

1837 

1349 

1336 

1331 

1823 

Sheet  D. — f^"  steel  plate. 


i 

1   120. 

1348 

1830 

1831 

1342 

1350 

1851 

1362 

1882 

1333 

U48 

1822 

1328 

1822 

1851 

1350 

1845 

1344 

1362 



TESTS   OP  IRON  AND   STEEL. 

Sheet  E. — f^'  steel  plate. 
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§ 

1    1204 

1834 

1354 

1334 

1364 

1847 

1366 

1868 

1844 

1868 

1846 

1347 

1840 

1356 

1845 

1832 

1838 

Sheet  le.—^"  steel  plate. 


9 

1211 

1309 

1814 

13U 

1317 

1386 

1824 

1889 

1308 

1810 

1816 

1818 

1318 

) 

1312 

1818 

Sheet  G.— i''  steel  plate. 


s 

1212 

1838 

1327 

1320 

1821 

1341 

1328 

1310 

1326 

1388 

1340 

1328 

1849 

Sheet  H.— i''  steel  plate. 


I 

1213 

1348 

1328 

1822 

1391 

1384 

1846 

1388 

1B88 

1330 

1831 

1890 

1380 

1374 

1832 

1858 

1884 

940 


TESTS   OF   IKON  AND   STEEL. 

Sheet  I.— i'^  steel  plate. 


1 

1 

1867 

1847 

1394 

1220 

1214 

1867 

186t 

1858 

1860 

1848 

1864 

1856 

1366 

1360 

Sheet  J.^"  steel  plate. 


§ 

1215 

1860 

1868 

1860 

1860 

1868 

1871 

1871 

1858 

1860 

1860 

1862 

1886 

1868 

1862 

1880 

Sheet  K.—i"  steel  plate. 


§ 

1216 

1864 

1864 

1881 

1870 

1866 

1878 

1888 

1866 

1881 

1866 

1870 

1380 

1866 

1382 

1867 

1888 

Sheet  L.^'^  steel  plate. 


§ 

1     1217 

1887 

187S 

1842 

1801 

1898 

1892 

1877 

1887 

1886 

2867 

1878 

1372 

1348 

1380 

1344 

1382 

1876 

1886 

TESTS   OF   IRON  AND   STEEL. 

Sheet  M.— |^'  steelplate. 
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, 

1     1218 

i 

1376 

139C 

1884 

1879 

1888 

1878 

1888 

1387 

1877 

1894 

1895 

1889 

1879 

1889 

1878 

Sheet  "S.—i"  steelplate. 


§ 

1           1219 

1886 

1866 

1861 

1874 

1876 

1898 

1860 

1876 

Sheet  A. — |^'  steelplate. 


• 

§ 

1258 

18M 

1381 

1859 

1808 

1809 

1867 

1858 

1360 

1362 

1868 

Sheet  B.— |^'  steelplate. 


E 

• 

1          1253 

1871 

1865 

1445 

U67 

1888 

1880 

1864 

1870 

1872 

1468 

942 


TESTS   OF   IRON   AND   STEEL. 

Sheet  C— |"  steel  plate. 


■ 

1178 

1381 

1893 

1254 

IBM 

1890 

1393 

j 

Sheet  D. — |^'  steel  plate. 


' 

12B6 

1474 

1894 

1889 

1378 

1865 

1876 

1395 

1888 

1879 

1874 

Sheet  E. — |''  steel  plate. 


• 

1256 

1375 

1444 

1444 

1447 

1453 

1446 

1452 

1480 

! 

1381 

1445 

1452 

1446 

1447 

1388 

1480 

1 

1481 

1449 

1448 

1454 

1448 

1385 

1455 

1481 

1484 

1454 

1466 

1449 

1464 

1465 

TESTS   OF   IRON   AND    STEEL. 

Sheet  F. — |"  steel  plate. 
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> 

1257 

1473 

1462 

1463 

1384 

1450 

1463 

1462 

1473 

1456 

Sheet  G. — |"  steel  plate. 


1258 

1 

1467 

1456 

1466 

1451 

1450 

1475 

1457 

1451 

1466 

1457 

1387 

Sheet  H. — |''  steel  plate. 


• 

1259 

1377 

1459 

1386 

1474 

1468 

1459 

8HBET  I. — I"  steel  plate. 


1 

1460 

un 

UT7 

145fl 

]4«9 

1 

im 

1478 

1470 

1471 

1479 

1460 

1461 

1476 

1476 

1458 

1468 

944 


TESTS   OF  IRON  AND   STEEL. 


30.— STEEL  SFEdlEEHS  FBOK  THE  SHAFTS  OF  THE  CRUISERS  BOS 
TOE,  ATLAHTA,  AED  CHICAOO,  AED  THE  DISPATCH  BOAT  DOIr 
FHIE. 

The  shaft)  were  made  of  open  hearth  steel;  3(K'  iugots  bj  about  IK 
lougy  and  weighing  from  17,000  to  23,000  pbands,  were  forged  down  t«) 
the  diameters  of  the  shafts,  14'^  and  10'^  diameter  in  the  rough,  and  fin- 
ished to  IS"  and  uy. 

Tbe  forging  was  done  with  a  10-tou  hammer,  30"  cylinder,  and  S' 
stroke,  work^  with  70  pounds  steam.  The  drop  upon  the  ingot  varied 
from  r  to  4'. 

Tbe  middle  of  the  length  of  the  ingot  was  first  forged  down  to  size, 
then  working  towards  either  end  from  this  section. 

The  marks  on  the  specimens  are  the  heat  numbers  of  the  c^ts  of 
steel.    Analyses  made  by  the  steel  company  are  as  follows: 


Heato. 


Carbon. 


KanganeMb 


8487 
3037. 
3839 
3641 
3610 
3711 
3730 
3741 
3753 


PeremL 

PereenL 

0.36 

0.53 

0.33 

0.64 

0.29 

0.46 

0.31 

0.56 

0.28 

0.70 

0.30 

0.70 

0.28 

0.70 

0.29 

0.90 

0.30 

0.80 

Specimens  from  heats  3637  and  3039  were  tiEtken  from  a  12^'  ingot, 
poured  from  the  same  melt  as  the  large  30''  ingot,  and  forged  down  to 
about  0^'  ingot,  then  the  specimens  were  taken  from  the  middle  of  the 
ingot  longitudinally. 

Specimens  37U  and  3656  were  t.iken  from  the  shaft,  from  what  was 
the  top  end  of  the  ingot,  and  billeted  down  to  6"  or  1"  square/ then 
cutting  out  tbe  test  pieces  longitudinally. 

Specimens  3753,  3730,  3641,  3487,  and  3741,  were  taken  from  bottom 
of  ingot,  in  squaring  up  the  coupling  end  of  shafts  under  the  hammer, 
from  pieces  4''  to  5"  tbick,  which  were  hammered  down  to  about  one- 
half  their  thickness.    Tbe  test  pieces  then  cut  out  from  the  same,  thus: 


Specimens  from  the  new  shaft  of  the  Dolphin,  Nos.  3787i  to  37874  v©re 
cut  out  from  shaft  longitudinally  and  tested  in  the  condition  they  came 
from  tbe  shaft. 

Specimens  Nos.  3687 .  to  3787 were  cut  out  of  shaft  and  then  forged 

down  to  specimen  size.  The  results  tf  tbe  tests  show  how  far  the  due- 
tility  of  the  metal  was  improved  by  this  extri^  hammer  worki 


TESTS    OF    IKON    AND    STEEL. 
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STEEL  SPECIMENS  FROM  TUB  SHAFT  OF  THE  BOSTON. 
No.  405. 

Temion  Test. 

Mark  on  bar,  3487  . 

Sectional  area,  r'.490  x".500=.745  square  inch. 


1 

AppUedlMds. 

ElongatioD 
p6riiich. 

SacoessiTo ; 

Permanent  permanent 
•®'-               set. 

i 

ToUl. 

Persqaare 
Inoh. 

eloDgation 
per  loch. 

Reroarlcs. 

1 

Povndf. 
746 
8,725 
7.450 
11.176 
14.900 
18.626 
22,350 
26,076 
20,800 
33,526 
87.250 
89.500 
40.000 
40.500 
40,975 
41,500 
42,000 
42,500 
43,000 
43.500 
44,000 
44,700 
46,000 
48.000 
50,000 
52.000 
54,000 
56,000 
68.000 
60,000 
63,000 
64.000 
60,000 
68.000 
60,780 
68,000 

Poufidf. 
1,000 
6.000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
40.000 
45,000 
60,000 
63.020 

IfidL 
0. 

.000100 
.000263 
.000425 
.000600 
.000788 
.000950 
.001113 
.001313 
.001475 
.001663 
.001813 
.002400 
.003400 
.004050 
.000288 
.007025 
.008350 
.009025 
.000600 
.010188 
.011250 
.0150 
.0175 
.0200 
.0225 
.0203 
.0300 
.0338 
.0400 
.0476 
.0563 
.0675 
.0850 
.  ifino 

Inch. 

a 

.000100 
.00ai63 
.000162 
.000175 
.000188 
.000162 
.000103 
.000200 
.000162 
.000188 
.000150 
.000587 
.001000 

.002238 

.001037 

.000425 

. 000675 

.000575 

.000588 

.001062 

.003730 

.0025 

.0025 

.0025 

.0038 

.0037 

.0038 

.0002 

.0075 

.0088 

.  0112 

.0175 

.0650 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000013 
.000013 
.000013 
.000013 
.000025 

0. 

1 

Initial  load. 

............ 

"*.*6oo6i4" 

0. 
0. 
0. 
.000012 

i 
! 

Elastic  limit. 

1 

1 

55,000 

1 

( 

60,000 

Tensile  strength. 
Load  at  time  of  rnptiire. 

93,660 

Elongation  per  inch  after  rupture,  (K'.2063. 

Elongation  of  inch  sections,  ".14,  ".17,  ".10,  ".21  (".44  fractured  sec 
tion),  ".27,  ".15,  ".11. 
Area  at  fracture,  1".18  x  ".38  =  .448  square  inch.  ' 
Contraction  of  area,  39.8  per  cent. 

Appearance  of  fracture  silky,  slightly  granular,  spongy  center. 
8.  Ex.  36 60 


946  TESTS   OF   lEON   AND   STEEL. 

No.  40C. 

Tension  Test. 

Marks  on  bar,  3487.. 

Sectional  area,  1"A95  x  ''.496  =  .742  square  inch. 


Applied  loads. 

Elongation 
per  inoh. 

SacoessiTe 
elongation 
per  inch. 

Permanent 
set 

Saceessive 
set. 

"Riwn^V^, 

TotaL 

Peraqnare 
inoh. 

Poundt. 
742 
3,710 
7,420 
11, 130 
14,840 
18,5o0 
22,260 
25,070 
29,680 
33,390 
37,100 
40,000 
40,600 
40,810 
41.600 
42, 000 
42,600 
43,000 
43,500 
44.000 
44.620 
46,000 
45,600 
46,000 
46.600 
47.000 
47.600 
48,000 
49,000 
60.000 
61.000 
62,000 
63,000 
61,000 
66,000 
68.000 
60, 000 
62.000 
64,000 
66,000 
68,000 
70, 000 
72,000 
64,600 

PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
60,000 

Inch. 
0. 

.000100 
.000250 
.000426 
.000588 
.000763 
.000925 
.001087 
.001262 
.001450 
.  001P13 
.001825 
.001888 
.002000 
.002213 
.  002538 
.003267 
.004363 
.005100 
.006188 
.006663 
. 007225 
.007625 
.008150 
.008875 
.009426 
.010276 
.010850 
.011938 
.013375 
.014438 
.015850 
.017088 
.0188 
.0225 
.0250 
.0288 
.0338 
.0375 
.0438 
.0513 
.  0625 
.0888 

Inch. 
0. 

.000100 
.000150 
.000175 
.000163 
.000175 
.000162 
.000162 
.  000175 
.000188. 
.000163 
.000212 
.000063 
.000112 
.000213 
.000325 
.000749 
.001076 
.000737 
.001088 
.000475 
.000562 
.000400 
.000525 
.000726 
.000550 
.000850 
.000576 
.001088 
.001437 
.001063 
.001412 
.001238 
.001712 
.0037 
.0025 
.0038 
.0050 
.0037 
.0063 
.0075 
.0112 
.0263 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BlAstio  limit. 

Load  at  time  of  rnptnre. 

0. 

54.580 
55,000 

...... ...... 

.000150 

.000150 

60,000 

.004613 

.004468 

' 

• 

97,040 

Elongation  per  inch  after  rapture,  0'M350. 

Elongation  of  inch  of  sections,  ''.06,  ".05,  ".07,  ".06,  ".19  (".43  fract- 
ured section),  ".14,  ".08. 
Area  at  fracture,  1".20  x  ".37  =  .444  square  inch. 
Contraction  of  area,  40.2  per  cent. 
Appearance  of  fracture  silky,  slightly  granular,  spongy  center. 


TESTS   OF   IRON    AND    STEEL. 

No.  497. 

Tension  Teat. 

Marks  on  bar,  3487 . . . 

Sectional  area,  l"Ad5  x  ".403  =  .737  square  inch. 


947 


AppUedloftds. 

Elonntion 
permeh. 

Saocessive 
elongatioa 
perlnch. 

SaccesfliTe 

B«»marks. 

ToUO. 

Per  square 
incli. 

Pormauent  ^^^^^^^^ 
■®^*              set. 

Pcunda, 
737 
8,685 
7,870 
11,055 
14,740 
18,425 
22,110 
25,795 
29,480 
83,165 
36,850 
38,000 
89,000 
40,000 
41,000 
42,000 
4:1,000 
114,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
62,000 
61,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68.000 
08.450 
60,300 

Poundt. 
1,000 
5,000 
10,000 
15.000 
20.000 
26,000 
30,000 
86,000 
40,000 
46,000 
50,000 

Ineh. 
0. 

.000100 
.000275 
.000438 
.000588 
.000703 
.000038 
.  001100 
.001288 
.001403 
.001625 
.001688 
.001726 
.001775 
.001825 
.001863 
.001013 
.001963 
.002018 
.002063 
.002138 
.002325 
.022688 
.023700 
.026250 
.030000 
.034375 
.039250 
.045000 
.055250 
.0675 
.0800 
.1050 
.1825 

Inch. 
0. 

.000100 
.000175 
.000163 
.000150 
.000175 
.000175 
.000102 
.000188 
.  000175 
.000162 
.00006.1 
.000037 
.000050 
.  000050 
.000038 
.000050 
.000050 
.000050 
.OOOO.V) 
.000075 
.000187 
.000363 
.001012 
.001550 
.003750 
.004375 
.004875 
005750 
.010250 
.012250 
•0125 
.0250 
.0275 

Inch. 
0. 
0. 

/ncA. 
0. 

Initialload. 

0. 

0. 

.030013 
.000013 
.000025 
.000025 
.000038 
.000038 
.OOOOJO 

.000013 
0. 

.000012 
0. 

.000013 
0. 

.000012 

'     i 

^     '              1 

' 



ElMtio  limit. 

Tensile  streni^th. 
Load  at  time  of  mpturo. 

62,420 

02.880 

Elongation  per  inch  after  rupture,  0'M738. 

Elongation  of  inch  sections :  'M2  (".42  fractured  section),  ".28,  'M5, 
'M2,  ".11,  ".10,  ".09. 

Area  at  fracture  1".17  x  ''.36  =  ".421  square  inch. 

Oontraction  of  area,  42.9  per  cent. 

Appearance  of  firacture,  flue  granular,  radiating  from  spongy  center. 
Fine  silky  edges. 


948  TESTS  OP  IRON  AND  STEEL. 

Xo.  498. 
Marks  on  bar,  3487.. . . . 
Sectional  area,  r^493  x  ''.498  =  .744  sqnare  inch. 


Applied  loads. 

Elonfration 
per  inch. 

Snccessive 
elongiition 
per  inch. 

Permanent 
set 

SnecessiTe 
set. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

PottfUlt. 

744 
8.720 
7.440 
11,160 
14,880 
18,600 
22,820 
26,040 
29,700 
83,480 
87,200 
89.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
66,000 
58,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
74.000 
67,400 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40.000 
45,000 
50.000 

a 

.000088 
.000288 
.000400 
.000550 
.000713 
.000900 
.001050 
.001200 
001388 
.001550 
.001663 
.001C88 
.001725 
.001775 
.001813 
.001863 
.001925 
.002025 
.002163 
.002468 
.003163 
.003018 
.006250 
.008500 
.011000 
.013750 
.016625 
.020250 
.023500 
.027750 
.032250 
.038875 
.0512 
.0650 
.0863 

Inch. 
0. 

.000088 
.000150 
.000162 
.000150 
.0001(» 
.000187 
.000150 
.000150 
.000188 
.000162 
.000113 
.000025 
.000037 
.000050 
.00OOJ8 
.000050 
. 0Q0062 
.000100 
.000138 
.000325 
.000650 
.000750 
.002337 
.002250 
.002500 
.002750 
. 002875 
.003625 
.003250 
.004250 
.004500 
.006625 
.012825 
.0138 
.0213 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000013 
.000018. 
.000018 
.000013 
.000013 

JncA. 
0. 

Initial  load.      ' 

.000018 
0. 
0. 

Elastic  limit. 

60,480 

*.;;""/ 

■ 

1 

1 

■ 

100,670 

Tensile  strength.             i 
Load  at  time  of  mptare. 

•  Elonf^ation  per  inch  after  rupture*  (KM138. 

Elongation  of  inch  sections,  ''.06,  ".05,  ".06,  ".06,  ".08,  ".08  (".27  fract- 
ured  section),  ".25. 

Area  at  fracture,  1".22  x  ".39  =s  ".476  square  inch. 

Contraction  of  area,  36.0  per  cent. 

Appearance  of  fracture  silky,  slightly  granular,  spongy  center. 


TESTS  OP  lEON  AND  STEfiL. 

No.  499. 
Marks  on  Dar,  3637  . 
.  Sectional  area,  l".502x".505=".758  square  inch. 
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Applied  loads. 

Elongation 
permoh. 

SacceaaiTe 
eloncation 
perinoh. 

Pennanent 
set. 

SnooeaalTe 

pennanent 

aet. 

Bemarka. 

TotaL 

Per  aqnare 
incn. 

768* 
8.790 
7,580 
11,870 
15,100 
18,950 
22, 740 

Poundt. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
40, 210 
50,000 

.000088 
.000225 
.000375 
.000518 
.000700 
.000803 
.001018 
.001200 
.001303 
.001500 
.009375 
.009700 
.010025 
.011500 
.012900 
.013025 
.015000 
.016250 
.017625 
.019000 
.020500 
.02JOOO 
.023625 
.  025250 
.  027125 
.029000 
.031125 

.085025 

.038000 

.041125 

.  04:J750 

.046875 

.051000 

.0575 

.0638 

.0750 

.0950 

.1513 

Inoh. 
0. 

.000088 
.000187 
.000150 
.000138 
.000187 
.000103 
.000150 
.000187 
.000103 
.000137 
.007875 
.000325 
.000925 
.000875 
.001400 
.000725 
.  001375 
. 001250 
. 001375 
.001375 
.001500 
.001500 
.001625 
.001025 
.001875 
.001875 
.002125 
.  002125 
.  002375 
.002375 
.003125 
.002025 
.003125 
.004125 
.0005 
.0003 
.0112 
.  O.'OO 
.0503 

Ineh. 
0. 

Ineh. 
0. 

Initialload. 
lOaatio  limit. 

Tensile  strenKtb. 
Load  at  time  of  raptnre. 

20,530 
80,320 
84,110 
i    87,300 
1    87,500 
88,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
40.000 
47,000 
48,000 
40.000 
50,000 
51,  (100 
52.000 
53.000 
54.000 
55,000 
60.000 
57.000 
58.000 
50.000 
00,000 
01.000 
02,000 
04,000 
00,000 
07,800 
01,000 



89,520 

Elongation  per  inch  after  ruptnre,  (KM925. 

Elongation  of  inch  sections,  ".12,  'M4,  'M3,  ''.24  (''.46  fractured  sec- 
tion), ".15,  ".17,  ".13. 

Area  at  fracture  1".20  x  ''.39  =  .468  square  inch. 

Contraction  of  area,  38.3  per  cent. 

Appearanceof  fracture  granular,  radiating  from  a  dull  spongy  center. 
Silky  edges. 


950  TESTS  OP  IRON  AND  STEEL. 

No.  500. 

Marks  on  bar,  3G37. . 

Sectional  area,  r'.504x".502  =  .755  square  inch. 


AppUed  loads. 

Glonfsatioti 

Successive 
elongation 
perinch. 

PermaneDt 
set.  * 

SacoeaslTo 
seu 

Semarks. 

Total. 

PersqnAre 
inch. 

per  inch. 

Poundt, 

765 

8.776 

7,650 

11,825 

15,  luO 

18,875 

22,050 

26,425 

30.200 

31.000 

;    32.000 
33.000 
31.000 
35, 000 

1    3il,000 

'    37.000 
38,000 

,    39,000 
40,000 
41.000 
42, 000 
4:i.000 
44.000 
45.000 
40,000 
47.000 
48,000 
49.000 
50,000 
51, 000 
52,000 
53,000 
54.000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
67,490 
60.000 

Pound». 
1,000 
6,000 
10.000 
16,000 
20,000 
26,000 
30,000 
85,000 
40,000 



Inch. 
0. 

.000138 
.000263 
.000430 
.000625 
.000775 
.000975 
.001150 
.001313 
.001363 
.001400 
.  001450 
.001500 
.001650 
.001600 
.001638 
.  001675 
.008875 
.010625 
.011875 
.013000 
.014375 
.015626 
.016875 
.018250 
.019625 
.021125 
. 022875 
.024500 
.026250 
.028250 
.030250 
.032375 
.034875 
.037250 
.040376 
.  043125 
.040500 
.050250 
.0625 
.0750 
.0950 
.1475 

Inch. 
0. 

.000138 
.  ')00125 
. 000187 
.000175 
.000150 
.000200 
.000175 
.000163 
.000050 
.000037 
.000050 
.000050 
.000050 
.000050 
.000036 
.000037 
.  007200 
.001750 
.001250 
.001126 
.001375 
.  0U1250 
.001250 
.001376 
.001375 
.001500 
.001750 
.001625 
.001750 
.002000 
.002000 
.002125 
.002500 
.002375 
.003125 
.002750 
.003376 
.003750 
.012250 
.0126 
.0200 
.0525 

Inch. 
0. 

Inch, 
0. 

Initialload. 

0. 

.000013 

.000013 



50,330 

Elastic  limit. 

1 

1 

1 



1 

80,390 

TfDf^ilc  utren^tli. 

Load  at  time  ot  rupture. 

Elongation  per  inch  after  rrptare,  ''.2088. 

Elongation  of  inch  sections,  'Ml,  ".10,  ".21  (".52  fractured  section), 
".22,  ".21,  ".15,  ".09. 

Area  at  fracture,  l".19x".38  =  .452  square  inch. 

Contraction  of  area,  40.1  per  cent. 

Appearance  of  fracture  silky,  with  trace  of  granulation,  spongy 
center. 
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No.  501. 
Marks  on  bar,  3637  ... 
tSectional  area,  1".500  x  ''.503  =  .754  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Siicceasive 

elongafion 

periurh. 

Iiich. 
0. 

.000113 
.000150 
.000162 
.000175 
.000150 
.000175 
. 000175 
.000188 
.000025 
.000062 
.000025 
.000063 
.  000050 
.  000062 
.  000050 
.  000038 
.  000037 
.000063 
.  000075 
.  002102 
.000750 
.001250 
.001125 
. 001375 
.  001625 
. 001625 
.001500 
.  (»01500 
.001875 
OO'OOO 

Pbrmanent 
not. 

SaccesalTe 

permanent 

set. 

Xt^marks. 

Total. 

Persqaare 
ioch. 

Pounds. 

754 

8,770 

7,540 

11,310 

15,080 

m,850 

22,620 

2ii,  390 

1    30,160 

31,000 

32  000 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30, 000 
85,000 
40,000 

Jnoh. 
0. 

.000113 
.t 00203 
.  000425 
. OOOOOO 
.  000700 
. 000925 
.001100 
.001288 
.001313 
.001375 
.  001400 
.001463 
.001513 
.001575 
.001625 
.  001663 
.  001700 
.001763 
.001838 
.014000 
.014750 
.OKiOOO 
.  017125 
.018500 
.020125 
.021750 
.  0232.'S0 
. 024750 
.  02G025 
.  028625 

Inch. 
0. 

0. 

Elastic  limit 

Tensile  strenf^th. 

Load  at  time  of  rupture. 

0. 

0. 

3.1.000 
31,000 
35,000 
>     30, 000 
37, 000 
88, 000 

39,  OUO 
40,000 
41.000 
42.000 
43, 000 
44,000 
45, 000 

40,  000 
47,000 
48.000 
49, 000 
50,000 
51.000 

1     62,000 
53.000 
54,000 
65,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62, 000 
64.000 
66,000 
67,260 
61,000 

54.380 

-          •- 

. 



030625    !        flO-'OnO 

.  032750 

.  035000 

.  037500 

.040500 

.043500 

.  046750 

.0:,0375 

.0638 

.0763 

.0075 

.  1423 

.002125 
.00  ."250 
.  002500 
.  003000 
.003000 
. 003250 
.  0.J3625 
.013425 
.0125 
.0212 
.0450 

80,200 

Elongation  per  inch  after  rupture,  ".1725. 

Elongation  of  inch  sections,  'M?,  ".14,  /'13  (".37  fractured  section, 
".24,)  ",14,  ".13,  ".11. 
Area  at  fracture,  1".21  x  ".39  =  .472  square  inch. 
Contraction  of  area,  37.4  per  cent. 
Apx)earance  of  fracture,  fine  granular  center,  silky  edges. 
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No.  502. 

Marks  on  bar,  3637  «... 

Sectional  area,  l'^500  x  ".504*=  .766  square  inch. 


AppUed  loads. 

EloDgatioD 
per  inch. 

Sacoeaaive 
elonfratioii 
per  inch. 

SncoeaaiTe 

Bemarka. 

Total. 

PoTsqaare 
inoh. 

■**•                set. 

1 

Poundt. 
756 
8,780 
7,560 
11,840 
15,120 
18,000 
22,680 
26,460 
80,240 
82,000 
33,000 
84,000 
85,000 
36,000 
86,900 
87,000 
88,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,0(10 
48,000 
40,000 
50,000 
51,000 
62,000 
53,000 
64,000 
55,000 
66,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
60.000 
68.000 
70,000 
70,440 
65,400 

Povndg. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch. 
0. 

.000050 
.OOOJOU 
.000363 
.  000513 
.000668 
.000803 
.  001018 
.001163 
.001263 
.  001325 
.001375 
.001425 
.001500 
.  001575 

.004625 

.005375 

.007000 

.  000875 

.011000 

.012250 

.013125 

.  014875 

.  016375 

.  016750 

.  018125 

.  019375 

.020750 

.022375 

.023750 

.025376 

.027125 

.028876 

.030750 

.032760 

.035000 

.  037376 

.040000 

.0475 

.0563 

.0675 

.0800 

.1125 

.1388 

JimA. 
0. 

.000050 
.000150 
.000163 
.000150 
.000150 
.  000-00 
.  000150 
.000150 
.000100 
.000062 
.000050 
.000050 
. 00U075 
.000075 
.001703 
.001287 
.000750 
.  001625 
.002875 
.001125 
.001250 
.000876 
.001750 
.000500 
.001375 
.  001875 
.001250 
.  001375 
.  001625 
.  001375 
.  001625 
.001750 
.  001750 
.001875 
.002000 
.002250 
.002375 

.0075 
.0088 
.0112 
.0125 
.0325 
.0263 

Inch. 
0. 

Inch. 

0. 

loltlalload. 

-.000038 

-.000038 

:;:;::;:. :::i:::::::"::: 



-.000025 

.000013 

* 

""48,'8io" 

.::::::::::: 

Blaatic  limit. 

I 

.......... ..I...... ..... 

i 

* 

Tengile  strenpth. 
Load  at  time  of  raptara 

1 

. 

.........  . 

\ 

93,170 

Elongation  per  inch  after  rupture,  O'MSOO. 

Elongation  of  inch  sections  (".37  fractured  section),  ".23,  ".13,  'M4, 
'MO,  ".19,  ".17,  ".11. 
Area  at  fracture,  1".23  x  ".40  =  .402  square  inch. 
Contraction  of  area,  34.9  per  cent. 
Appearance  fine,  granular,  radiating  from  a  dull,  spongy  center. 
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Compression  Test 
Mark,  3^7. 
Length,  11".990. 
Diameter,  1".129. 
Sectional  area,  1.00  square  incb. 
Diameter  of  centers,  ''.21,  ".29. 
Minimam  bearing  surface,  .934  square  inch. 


Applied  loada. 


Total. 


Pimndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
49.000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 


54,000 
55, 000 
5C(,000 
67,000 
6M.OO0 
50,000 
59.800 


PerBcmare 
incn. 


Poundt. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43.000 
44.000 
45.000 
40.000 
47.000 
48,000 
49.000 
50,000 
51,000 
62,000 
53.000 


54,000 
65,000 
56,000 
57, 000 
58.000 
59,000 
59,800 


CompTes- 

sion  por 

inca. 


Ineh, 
0. 

. 000110 
.00020) 
.00041'0 
.  00(159(1 
.000740 
.  000t)*.'0 
.001070 
.001220 
.001800 
.001330 
.001300 
.001410 
.001430 
.  001460 
.001510 
.001540 
.001580 
.001630 
.001700 
.0018(10 
.001900 


.004550 

.0080 

.0100 

.0120 

.0130 

.0150 


SaccesAive 

conipreA- 

Bion  per 

iuch. 


Ineh. 
0. 

.000110 
.000150 
.000160 
.  000170 
.000150 
.000180 
. 000150 
.000150 
.000080 
.  000030 

. oooono 
.  tHK)r50 
.  001)020 

.  ooooao 

.  000050 
'  .  000030 
.000040 
.  000050 
. 000070 
.000100 
.000100 


.002650 
.003450 
.  0020 
.  0020 
.0010 
.0020 


PermaDent 
sut. 


Inch. 


Rnoccasive ! 
pormanent. 


RemftrkH. 


Tneh. 


Initial  10041. 


0. 

1 





.  000020 

.  600626 




1 

iraximum 
deJUetion 
chord  W. 

1 

.07 
.00 

.to 
.11 


Elafttlo  limit. 


Dcciiled  clefleollnn. 


I 


Ultimato  strength. 


General  summary, 

Elanticlimit  per  sqaare  inch  of  original  section .^ poandit..       50,000 

Compression  per  inoh  under  stress  at  elastic  limit inch..    O.ooiono 

Ultimate  strength  per  square  inoh  of  original  section pounds . .       50, 800 

Manner  of  failure triple  flex ar 


Bent  through  160^  without  injury. 
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Tests  ot^  Iron  and  sTfiUL. 


No.  422. 

Compression  Test 
Mark,  3637. 
Length,  12".00. 
Diameter,  l'M20. 
SectioDal  area,  1.00  square  inch. 
Diameter  of  centers,  ''.31,  ".38. 
Minimum  bearing  surface,  .887  square  inch. 


AppUed  loads. 

Compres* 

sion  per 

inch. 

Saccossive 

coiDpreB* 

sion  per 

inch. 

Permanent 
set. 

Saccessive 

permanent 

set 

fiemarka. 

Total. 

Per  Maare 
Inch. 

Poundg. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 

- 
47,000 
48,000 
49,000 

50,000 

61,000 
62,000 

Povndg. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
40.000 

47,000 
48,000 
49,000 

60,000 

51,000 
62,000 

Inch, 
0. 

.000120 
.000270 
.000430 
. 000610 
.000770 
. 000030 
.001100 
.001280 
.  001310 
•     .  001360 
.001410 
.001430 
.001470 
.001400 

.001.^30 
.001570 
.001590 
S    .001050 
\   .005400 
.OOrO 
.0100 

Inch. 
0. 

.000120 
.000150 
.000160 
.OOOIHO 
.000100 
.000100 
.000170 
.000180 
.  0000.10 
.OOOO.'iO 
.  000050 
.000020 
. 000040 
.000020 

.000040 

.000040 

.0000-20 

.OOOOCO 

,003750 

.0026 

.0020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 



.000030 

.000030 

1 

1 

^                        1 

Masimum 
detUction, 
Chord  10". 

1 

Elastic  limit. 

.11 
.16 
.25 

Ultimate  strength. 

Genei'al  summary. 

Elastic  limit  per  square  inch  of  original  section. pounds..        60.000 

Compression  per  inch  nnder  stress  stelastic  limit inch..    0.001650 

Ultimato  strencth  per  square  inch  of  original  section pounds..       52,000 

Manner  of  failni-e ^ triple  llexnre 
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Xo.  423. 


Compression  Test. 
Mark,  3G37  . . 
Length,  12''.00. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  incb. 
Diameter  of  centers,  ".34,  ''.30. 
Minimum  bearing  surface,  .898  square  incb. 


AppUed  loads. 

Comprea* 

aion  per 

iiioh. 

Saccesalvo 
compres- 
sion per 
inch. 

PormaDcnt 
Ret. 

Baocossive 

TotaL 

For  Maare 
locL 

perm-.meDt  {              Remarks, 
set. 

Puundt. 
1,000 
5,000 
10,000 
1-.,  Olio 
2f>,  000 
25.  OOO 
30.000 
3.-1, 000 
40.000 
41,000 
42, 000 
43.  COO 
44,000 
45, 000 
40,000 
47,000 
48,000 
49,000 
50,000 
50,500 

60,800 

51,000 
52,000 
52,500 

Pound*. 
1,000 
^000 
10,000 
15,000 
20, 000 
25.000 
.^0.000 
35,000 
40,000 
41,000 
43,000 
43,000 
44,000 
45,000 
46.  OOP 
47,4)00 
48.000 
49,000 
50,000 
60,500 

50,800 

51,000 
52,000 
62,600 

Inch. 

a 

.000130 
.000300 
.000470 
.000620 
.000780 
.000930 
.001100 
.001200 
.001290 
.001320 
.001340 
.001370 
.001400 
.001420 
.001480 
.001500 
.001520 
.001540 
.001660 

C     001610 

)   .0080 

.0090 

.0100 

.0120 

Inch, 

a 

.000130 
. 000170 
. 000170 
.000150 
.  000100 
.000170 
.000150 
.000160 
.  000030 
.000030 
.  000020 
.000030 
.000030 
.  000020 
.000000 
.000020 
.000020 
.000020 
.000020 

.000050 

.006390 

.0010 

.0010 

.0020 

Ineh. 
0. 

Inch. 
0. 



luitial  load. 

0. 

■ 

Elastic  limit. 
Ultiiuatc.  strength. 

.000010 

.000010 

Maximum 
de/Uetion, 
ChordlQ". 

.14 
.20 
.25 
.31 

General  summary, 

Elastic  limit,  per  square  inch  of  orif^nal  section pounds. .      50, 500 

Compression  per  inch  under  stress  at  elastic  limit inch...  0.  OOIoOO 

Ultimate  strenfl^th  per  square  inch  of  original  section pounds..      52,500 

Manner  of  failure triple  flexure 


fse 


TESTS   OP  lEOK  AKl>   STEfiL* 


8TEEL  SPECIMENS  FROM  THE  SHAFT  OF  THE  ATLAHfTA. 

No.  503. 
Marks  on  bar,  3639 . 
Sectional  area,  1".492  x  ".604  =  .762  square  inch. 


AppUed  loads. 

Elonsation 

Snccessire 
oloofnition 
per  inch. 

Permanent 

set 

SncoessiTe 
set 

■      1 

Total. 

Per  square 
inch. 

Bemarks.             1 

i 

PaundM, 
752 
8,78C 
7,620 
11,280 
15,040 
18.800 
22.600 
26, 820 
80,080 
81,000 
82,000 
83,000 
84,000 
85,000 
30,000 
87,000 
88,000 
3ft.  000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
61,000 
52,000 
63.000 
54,000 
65,000 
65. 600 
60,800 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 

In6k, 
0. 

.ooom 

.000203 

.000413 

.000563 

.  000776 

.000913 

.001063 

.001263 

.001300 

.001368 

.001400 

.001438 

.001488 

.018688 

.019626 

.021826 

.023126 

.026125 

.027375 

.029875 

.032125 

.035000 

.  038250 

.041760 

.045500 

.049750 

.054125 

.0650 

.0713 

.0788 

.0900 

.1088 

.1225 

.1788 

Inth, 
0. 

.000113 
.00015(1 
.000150 
.000150 
.000212 
.000138 
.000150 
.000200 
.000037 
.000063 
.000037 
.000038 
.000050 
.017200 
.000937 
.001700 
'.001800 
.002000 
.002250 
.002500 
.002250 
.002875 
.003260 
.003500 
.003750 
.004250 
.  004375 
.010876 
.0063 
.0076 
.0112 
.0138 
.0187 
.0513 

0. 

0. 

Initba  load. 

0. 

.000025 

.000025 

1 

40,540 

Elastlclimlt. 

1 

_ 

"■73,926' 

Tenidle  strength. 

Load  at  time  of  raptare. 

Elongation  per  inch  after  rapture,  0'^245. 

Elongation  of  inch  sections/'.U,  'M9, ''.21  (".32  f.actured  Kcctioii, 
''.48,)  ".24,  ".21,  ".17. 
Area  at  fracture,  T'.IS  x  ''.38  =  .44S  s(|iiare  iuch. 
Contraction  of  area,  40.4  per  cent. 
Appearance  of  fracture  fine,  silky. 


TESTS   OF   IRON  AND   STEEL. 

No.  504. 

Marks  on  bar,  3639  .  . 

Sectional  area,  1''.600  x  ".506  =  .757  square  inch 
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perlnoh. 

Succeaaive 

permnneiit 
set.        I 

1 
Inch.      i 

••        1 

Total. 

PerMiiAre 

elongation  ^"""«"""- 
per  inch.  |        ^^' 

Pounds. 

757 
3,785 
7,570 
11,355 
1.M40 
18,025 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 

InOL 

a 

.000100 

.000263 

.000400 

.000600 

.000763 

.000925 

.001063 

.001263 

.001288 

.001838 

.001388 

.001438 

.001488 

.001538 

.015000 

.020125 

.020625 

.022125 

.024250 

.026500 

.028876 

.031750 

.034376 

.037500 

.041250 

.045500 

.030000 

.055000 

.0663 

.0713 

.0850 

.0975 

.1250 

.1726 

Inch. 
0. 

.000100 
.000163 
.000137 
.  0OU20O 
.000103 
.  000 162 
.000138 
.  000200 
.000025 
.000050 
.000050 

.(mm 

.000050 

.  OOOOJO 

.  013462 

.  005125 

.  OOOoOO 

.001500 

.  002125 

.002250 

.002375 

.  002875 

.  002625 

.003125 

.  00375U 

.004:^50 

.004500 

.005000 

.0113 

.0350 

.0137 

.0123 

.0275 

.0475 

Inch. 
0. 

0. 

..,,,, i .... 

22, 710 
26,495 
30. -^80 
1    31,0U0 
32  000 

1 1 

0.                  

1 

33,OU0 
84.000 
85.000 
36,000 
87,000 
38,000 
39,000 
40  000 

""47,"566" 

'.'.'.'.'.'.   '.'.'.'.      '.'.'.'.'.'.'.'.'.. 

41,000 

42,000 

'    43,<*00 

1 

4».0OO 

,    45.000 

i    46,(K)0 

47,000 

48.000 

1 

40,  (too 

50.000 

;    61.000 

:    62. 000 

1     53  000 

*     54,000 
'     55  000 

""73,740'" 

'     55,820 
1    49,000 

"    *  '  1  ■; 

1 

1 

RcinarkH. 


Jiiitiul  load. 


Elnittu!  limit. 


TcuHile  at'ciifrtb. 
Load  at  time  of  ru|tiii 


Elongation  per  inch  after  rupture:  0''.2363. 

Elongation  of  inch  sections:  ".15,  ".19,  ".2h  ".24  {'\5{i  fr.ujtured  sec- 
tion),''.23,  ".17,  ".14. 

Area  at  fracture,  l".lCx".38=.44l  square  inch. 
•  Contraction  of  area,  41.7  T>er  cent. 
Appearance  of  fracture  silky,  with  traces  of  granulation. 


958  TESTS  OP  lEON  AND  STEEL, 

No.  605. 

Marks  on  bar,  3639  . . . 

Sectional  area,  l'^503  x  ^^498  =  .748  square  inch. 


Applied  loads. 

Elonsation 

SncoesaiTe 
elonsation 
perlnch. 

BeL 

Snooeasiye 
set 

Bemarka. 

Total. 

Per  sqnare 
ineL 

Poundt, 
748 
8.740 
7,480 
11,220 
14,960 
18,700 
22,440 
26,180 
29,920 
81.000 
82,000 
83,000 
34,000 
85,000 
86,000 
37.000 
88,000 
8^,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
61,000 
52,000 
53,000 
64,000 
65.000 
55,850 
60.200 

Poundt, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch. 
0. 

.000138 
.000268 
.000475 
.000618 
.000763 
.000963 
.001126 
.001288 
.001350 
.001388 
.001425 
.001488 
.001600 
.016875 
.018375 
.021000 
.  021376 
.023375 
.025500 
.027625 
.030000 
.03:«50 
.035025 
. 038750 
.011875 
, 045875 
.050000 
.055376 
.0638 
.0700 
.0800 
.0913 
.1063 
.14fi3 

Indu 
0. 

.000138 
.000125 
.000212 
.000138 
.000160 
.000200 
.000162 
.000168 
.000062 
.000038 
.000037 
.000063 
. 000112 
.005275 
.001600 

.000375 

.002000 

.002125 

.002125 

.002375 

.002760 

.002875 

.003125 

. 003125 

.004000 

.004175 

.005375 

.008425 

.0062 

.0100 

.0118 

.0150 

.0400 

Inch. 
0. 

'Inch. 
0. 

Initial  load. 
Blastio  limit 

Tensfle  atrength. 
Load  at  time  of  rnptiixe. 

0. 

.000018 

.000018 

45,450 

• 

74,670 

Elongation  per  inch  after  rupture,  (VMQTS. 

Elongation  of  inch  sections,  ''.09, 'M5, ''.34  (".46  fractured  section), 
".19,  ".11,  ".12,  ".12, 
Area  at  fracture,  1".16  x  ".38  =  ".441  sqnare  inch. 
Contraction  of  area,  41  per  cent. 
Appearance  of  fracture  silky,  stratified. 


TESTS   OP   IRON  AND   STEEL. 

No.  6oa 
Marks  on  bar,  3639  • . . 
Sectional  area,  ^^505  x  ^^503  =  .757  sqnare  incb. 
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AppUed  loads. 

peruBoh. 

SacooMiTe 
elongation 
perlnch. 

Pennanent 

•etL 

SncoesaiTe 
permanent 

Mt. 

Bemarka. 

Total 

Pwiqiuze 
Inoo. 

Pottfidi: 
757 
8,785 
7,670 
11,856 
1M49 
18,925 
22,710 
28,405 
80,280 
81.000 
82,000 
88,000 
84.000 
85.000 
86,000 
37,000 
88.000 
88.800 
88,000 
40,000 
41.000 
42,000 
48,000 
44.000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
56,840 
61,800 

Pdimdt. 
1,000 
6,000 
10,000 
15^000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch. 

a 

.000088 

.000250 

.000376 

.000538 

.000718 

.000875 

.001018 

.001225 

.001238 

.  001288 

.001325 

.001375 

.001400 

.001463 

.001518 

.001550 

.001575 

.005125 

.018750 

.023375 

.023875 

.025375 

.027625 

.0302J0 

.032875 

.035625 

.089875 

.042875 

.047750 

.0550 

.0613 

.0700 

.0788 

.0900 

.1088 

.1463 

Indi. 
0. 

.000088 
.000162 
.000125 
.000163 
.000175 
.000102 
.000138 
.000212 
.000013 
.000050 
.000037 
.000050 
.000025 
.000063 
.000050 
.000037 
.000025 
.008550 
.013625 
.004625 
.000500 
.001500 
.002250 
.002625 
.002625 
.002760 
.003750 
.003500 
.004875 
.007250 
.0063 
.0087 
.0088 
.0112 
.0188 
.0375 

Inch, 
0. 

hich. 

Initial  load. 
ElaatiolimlL 

Tensile  strength. 
Load  at  time  of  niptnre. 

0. 

0. 

,.--. 

51.260 

75,090 

Elongation  per  inch  after  rapture,  0'^2050. 

Elongation  of  inch  sections,  'M3,  'M6  (''.44  fractured  section),  ''.27, 
".17,  ".17,  ".15,  ".16. 
Area  at  fracture,  1".21  x  ".39  =  .472  square  inch. 
Contraction  of  area,  37.6  per  cent. 
Appearance  of  fracture  silky,  slightly  granular.    Irregular  surface. 


960  1  ESTS  OF  IRON  AND  STEEL. 

No.  507. 
.    Marks  on  bar,  3641 . 

Sectional  area,  1''.504  x  ".407  =  .747  sqnarc  inch. 


Applied  loads. 

EloDfration 
per  inch. 

Sacceulve 

Permanent 

set. 

Sacceasive 

ponuanent 

sot. 

Bemarka. 

TotnL 

Per  Mnare 
Inob. 

eloDKation 
per  ioch. 

Poundi, 

747 
8,735 
7.470 
11,205 
14,040 
18, 676 
22,410 
20. 145 
20,880 
31,000 
32,  (KX) 
83.000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40.000 
40.600 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
4S»,  000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
50.000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
62.000 
63,200 

Poundt. 
1,000 

^ooo 

10,000 
16,000 
20.000 
25,000 
80,000 
35,000 
40,000 

Jneh. 
0. 
.000138 
.000263 
.000438 
.000618 
.000763 
.000938 
.001113 
. 001275 
.001338 
.  001388 
.001425 
.001488 
.001525 
.  001575 
.001638 
.001700 
.001750 
.001825 
.001868 
. 002500 
.003200 
.011703 
.  012875 
.014375 
.015875 
.  017500 
. 010375 
.021125 
.  023250 
.025375 
.027875 
.030500 
.033126 
.036250 
.040000 
.  044375 
.048750 
.055000 
.0663 
.0763 
.0925 
.1850 

Ineh. 
0. 
.000138 

.  ooor.>6 

.000175 
.  000175 
.  0001.^0 
.000175 
.000175 
.000162 
.000063 
.000050 
000037 
0U0063 
.000037 
.000050 
.000063 
.000002 
.00<K)50 
.  000075 
.00«038 
. 000637 
.000700 
.008563 
.001112 
.  001600 
.00150J 
.  001025 
.  001875 
.001750 
. 002125 
.002125 
.  00J500 
.  00.625 
. 002026 
.003125 
.003750 
.  0U4375 
.004375 
.  006250 
.0113 
.0100 
.0162 
.0425 

Ineh. 
0. 

*".'0000l8 

Ineh. 
0. 

Initial  load. 

.000013 

1 

1 

.000013 

0. 

1 

1 

Elaatio  limit. 

64,350 



•'-•■• 

... 

1 







84,200 

Tensile  strength.              | 
LoSAl  at  time  of  rapiore 



1 

Elongation  per  inch  after  rapture,  (KM92o. 

Elongation  of  inch  sections,  ".12,  ".16  (".52  fractm  ed  section),  ".23, 
.15,  ".13,  ".12,  ".11.  '         ' 

Area  at  fracture,  1".16  x  ".38  =  .441  square  inch. 
Contraction  of  area,  41  per  cent. 
Appearance  of  fractare  silky,  slightly  granular. 


T£8TS   OP   IRON  AND   STEEL. 

No.  608. 
Marks  on  bar,  3641 . . 
Sectional  area,  1".600  x  ''.498  =r  .747  square  incli. 


961 


AppUed  loads. 

EloDf^tion 
per  inch. 

SncceAsive 

•^ 

Sncoeeaire 

ptrmanent 

set. 

Remarks. 

Total 

Per  Muan 
inch. 

elongation  ^-ermaoeni 
perluch.   1        set. 

Poundt. 

747 
3,735 
7,470 
11,205 
14, 040 
18,675 
22, 410 
20, 145 
29,880 
31,000 
32,000 

Paundii. 
1,060 
5,000 
10,000 
15,000 
20,000 
25,000 
30,  OUO 
35,000 
40,000 

Inch. 
0. 

.000125 

.000275 

.000425 

.000575 

.000750 

.000000 

.  001088 

.001250 

. 001300 

.001338 

.001400 

. 00145C 

.0014^8 

.001538 

.001588  • 

.001638 

.001688 

.001725 

.001763 

.001813 

.001850 

.001000 

.0080t'8 

.0<f7400 

.027876 

.020000 

.031125 

.033500 

.036250 

.040000 

.043000 

.046250 

.050875 

.055125 

.0075 

.0775 

.  08.-0 

.0975 

.1138 

.1638 

Inch. 
0. 

.000125 
. 000150 
.000150 
.000150 
.000175 
.000150 
.  000188 
.000162 
.000050 
.000038 
.000062 
.(00U50 
.000038 
.000050 
.000050 
.000050 
.000050 
.000037 

.  oouo:j8 

.000050 
.000037 
.000050 
.006788 
.018712 
.000475 
.001125 
.002125 
.002376 
.002750 
.003760 

.003250 

.004625 

.004250 

.  01-2375 

.0100 

.0075 

.  0126 

.0163 

.0500 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

0. 

Elastic  limit. 

.000013 

.000013 

1    33,000 

34,000 
35, 000 
36,000 
37,000  ' 

'     H8. 000 

I     30.000 

1    40,000 

1    41,000 

42,000 

43.000 

44.  000 

58.000 

45,000 

V" 

1    46,000 

.    47, 000 

48,000 

... 

40,000 

50.000 

51,000 

52,000 



53,000 

j 

1    54,000 

!    56,000 

-    56,000 

i    57,000 

58,000 
69.000 
60,000 
61,000 
61,  (UO 
65,500 

Tensile  strength. 
Load  at  time  of  mptore. 

32.920 

Elongation  per  iDcli  after  rupture,  0".2325. 

Elongation  of  inch  sections,  'M5,  'M7,  ".18,  ''.21  (''.52  fractured  sec- 
tion), ".24,  ".22,  ".17. 

Area  at  fracture,  1".19  x  ".38  =.452  square  inch. 
Oontraction  of  area,  39.5  per  cent. 

Appearance  of  fracture  silky,  slightly  granular,  fine  lamination. 
S.  Ex.  36 61 


962  TESTS   OP   IRON  AND   STEEL 

:^0.  509. 
Marks  on  bar,  3641 . .  . 
Sectional  area,  l'^444  x  ''.495  =  .715  square  incb 


Applied  loads. 


Total. 


Per  sqiiare 
ioch. 


Elongation 
per  inch. 


SaoceMiTe 

elongation 

per  inch. 


Permanent 
set. 


SaoceaaiTe 

permanent 

aet. 


Remarlu. 


Pounds, 
715 
8,675 
7,160 
10,725 
14,800 
17,875 
21,450 
25,035 
28,600 
80,000 
31,000 
82,000 
33,000 
84,000 
85,000 
86,000 
87,000 
87,500 
88,00t) 
89.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45, 000 
46,000 
47,000 
48.000 
49, 000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60,000 
60,800 
63,800 


Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35,000 
40,000 


50,350 


85,030 


Inch. 
0. 
.000125 


.000425 

.000600 

.000750 

.000025 

. 001100 

.  001275 

.001338 

.001388 

.001425 

.  001475 

.  001525 

.001588 

.001638 

.001703 

.003000 

.005625 

.007500 

.009875 

. 012500 

. 014000 

.  019625 

.  017500 

.010250 

.021000 

. 023125 

.025250 

.  027500  . 

.030125 

. 032750 

.036000 

.  030625 

.  013375 

.047500 

.053125 

.0625 

.0713 

.0813 

.0903 

.1425 


Inch, 
0. 

.000126 
.000163 
.000137 
.000175 
.000150 
.000175 
. 000175 
.000175 
.000063 
.000050 
.000037 
.000050 
.000050 
.000063 
. 000050 
.000125 
.  001237  . 
.002G25 
.  001875 
. 002375 
.002625 
.001500 
.001626 
.001875 
.  001750 
.  001750 
.  002125 
.  002125 
.  002250 
. 002625 
.  002625 
.  003250 
.003625 
.  003750 
.004125 
. 005625 
.009375 
.0088 
.0100 
.0150 
.0462 


Inch, 
0. 


Inch. 
0. 


Initnaioad. 


.000013 


.000013 


SlaatioUxDit.  * 


Tenaile  atrength.  . 

Load  at  time  of  raptureu 


Elongation  per  inch  after  rupture,  0''.2950. 

Elongation  of  inch  sections,  ".18,  ".19,  'MG,  ".15,  ^'.24  (".49  fract- 
ured section),  ".13,  ".10. 
Area  at  fracture,  1".13  x  ".37  =  .418  square  inch. 
Contraction  of  area,  41.5  per  cent. 
Appearance  of  fracture,  spongy  center,  granular  at  either  side. 


TESTS   OF   IRON   AND   STEEL 

No.  510. 
Marks  on  bar,  3641 .... 
Sectional  area,  l''.500x".500  =  .760  sqaare  inch. 


963 


Applle 
Total. 

dloadA. 

perlnoh. 

SacoesftiTe 
aet 

Bemwlu. 

Persqaaie 
inon. 

PoundM, 
750 
8,750 
7,500 
11,250 
1^000 
18,750 
22,500 
26,250 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
54,000 
65. 000 
56,000 
57,000 
58.000 
59,000 
60,000 
61,000 
62,000 
62,660 
55,000 

Pmmdt. 
1.000 
5,000 
10,000 

l^ooo 

20,000 
2^000 
80,000 
85,000 
40,000 

Ineh, 
0. 

.000113 
.000263 
.000425 
.000600 
.000750 
.000900 
.001075 
.001250 
.001800 
.001350 
.001400 
.001463 
.001513 
. 001575 
.001675 
.008000 
.010500 
.011500 
.013125 
.014500 
.016000 
.017500 
.019250 
.020750 
.  022875 
.024750 
.026875 
.029000 
.031375 
.034500 
.037500 
.040375 
.043875 
.048125 
.0563 
.0625 
.0688 
.0775 
.0875 
.1113 
.1500 

Inch, 
0. 

.000113 
.000150 
.000163 
.000176 
.000150 
.000150 
.000175 
.000175 
.000050 
.000050 
.000050 
.000063 
.000050 
.000062 
.000100 
.006325 
.  002500 
.001000 
.001625 
.001375 
.  001500 
.001500 
.001750 
. 001500 
. 002125 
.001875 
.  002125 
.002125 
.  002375 
.  003125 
.003000 
.002875 
.003500 
.004250 
.008175 
.0062 
.0063 
.0087 
.0100 
.0238 
.0887 

Inch. 
0. 

Inch. 
0. 

InitlalloMi. 

0. 



1 

EUstic  limit. 

Tensile  strength. 
Load  at  time  of  rapture. 

.000038 

.000038 

"'48,'000"* 



83.550 

1 

Elongation  per  inch  after  rupture,  0''.2325. 

Elongation  of  inch  sections,  ".IG  (".63  fractured  section),  ''.22,  'M6, 
''.21,  ".17,  ".26,  ".16. 
Area  at  fracture,  l".16x".36  =  .414  square  inch. 
Contraction  of  area,  44.8  per  cent. 
Appearance  of  fracture,  silky,  with  trace  of  granulation. 
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TESTS   OF   IRON   AND   STEEL. 
No.  424. 


Compression  Test. 

Marks,  3639. 

Length,  12 ''.00. 

Diameter,  V'.129. 

Sectional  area,  1.00  sqaare  inch. 

Diameter  of  centers,  ''.38,  ".40.     . 

Minimam  bearing  surface,  .874  sqaare  inch. 


Applied  loads. 

CompwB- 

•ion  per 

inch. 

SnccesBive 

compres- 

alon  per 

loch. 

FermaDent 
set. 

Sncc<>ftidvo 

permanent 

set. 

Remarks. 

TotaL 

Per  squAre 
iDch. 

Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 

48,000 

44,000 
45,000 
45^700 

Pounds, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 

43,000 

44,000 
45,000 
45^700 

Inch. 
0. 

.000120 
.000270 
.000410 
.000580 
.000750 
.000910 
.001090 
.001270 
.001290 
.001320 

C.  001360 

(.  004910 

.0080 

.0110 

.0170 

Inch, 
0. 

.000120 
.  000150 
.000140 
.000170 
.0001  TO 
.000160  . 
.000180 
.000180 
.  000020 
.000080 

.060040 

.003550 

.003090 

.0030 

.0000 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 

.000020 

.000020 

Maximum 
deflection 
ehordlO". 

.02 
.10    . 
.14 
.31 

General  summary, 

Blastiolimitpersqnare  inch  of  original  section poands..      43,000 

Compression  per  inch  nndor  stress  at  clastic  limit inch..  0.0OI.30O 

TTltimate  strength  per  square  inch  of  original  section ponnds..      45.700 

Manner  of  fftUnre triple  flexors 


TESTS   OP  IKON  AND   STEEL. 

Ko.  426. 

Compression  Test 
Marks,  3639  . . 
Length,  n'^996. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.37,  ''.37. 
Minimum  bearing  surface,  .892  square  inch. 
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AppUed  loiids. 

Compres- 
sion per 
inch. 

Sucoessive. 
compres- 
sion per 
inch. 

Permanent 
set. 

Sncoessive 

TotaL 

PersqnAre 
inch. 

permanent 
set. 

Bemsrks. 

Fimnda. 
1.000 
6.000 

P<mnd9. 
1.000 
6.000 
10.000 
15,000 
20,  000 
25,000 
30,000 
85,000 
40, 000 
41.000 
42,000 
43,000 
43,600 
44, 000 
44. 600 
45, 000 
45,500 
40,000 
46,500 
46,700 
47,000 
47,500 

48.000 
49,000 
49,300 

Inch. 

a 

.000120 
.  000300 
.000460 
.000610 
.000800 
.000960 
:  001130 
.001300 
.001320 
.001360 
. 001400 
.  001420 
.  001450 
.  001460 
.001480 
.001500 
.  001510 
.001610 
.001500 
.001600 
.002260 

.003460 
.0070 

Inch. 
0. 

.000120 
.000180 
.000160 
.000150 
.000100 
.000150 
.000480 
.000170 
.000020 
.000040 

.mmo 

.000020 
.000030 
.000010 
.000020 
.000020 
.  000010 
0. 

.000010 
.000100 
.000660 

.001200 
.003640 

Inch. 
0. 

Inch. 
0. 

IniiiAl  load. 

;  lo.uoo 

15.000 

20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42, 000 
43, 000 
43,600 
44. 000 
44,600 
45,  000 
45.600 
46.000 
46.500 
46.700 
47. 0()0 
47,500 

48^000 
49.000 
49,300 

.000010 
.000020 

.000010 
.000010 

Elastio  limit 

1 

1 

1 

.::::;:.:::. 1:::::::;::: 

;;;::::;;;::i:::;:::::;:: 

t 

t 

Maximum 
de/Uetion. 
Chord,  10". 
.01 

....  . 

intimate  ttrength. 

.04 



1 

General  summary. 

Elastic  limit  per  square  inch  of  original  seetloD pounds..     46,700 

Compression  per  inch  nnder  stress  at  elastic  limit inch..  0.001500 

Ultimate  strength  per  square  inch  of  original  aeotion ...pounds..      49,800 

Manner  of  failure -- triple  flemre 
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TESTS   OF   IRON   AND   STEEL. 
No.  426. 


Compression  Test 
Marks,  3641. 
Length,  ir'.98. 
Diameter,  1''.129. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.32,  ".33. 
Minimum  bearing  surface,  .914  square  inch. 


Applied  loads. 


TotaL 


Per  sqaare 
incn. 


Compre»> 

•ion  per 

inon. 


SaooeeslTe 

oompres- 

•ion  per 

incn. 


Perauuient 
•et. 


SaooesdTe 

permanent 

set 


Remarks. 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 


48,500 
40,000 
60,000 
51,000 
52,000 
62,800 


Powndt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80.000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 


48,500 
49,000 
50,000 
51,000 
52,000 
52,800 


Inch. 
0. 

.000140 
.000290 
.000470 
.000620 
.000780 
.000970 
.001110 
.001280 
.001320 
.001360 
.001400 
.001420 
.001460 
.001520 
.001600 
.001680 


.004070 

.0080 

.0100 

.0120 

.0140 

.0160 


Inch. 

0. 

.000140 
.000150 
.000180 
.000150 
.000160 
.UOUIOO 
.000140 
.000170 
.000040 
.000040 
.000040 
.000020 
.000040 
.000060 
.000080 
.000080 


.003290 


.0020 
.0020 
.0020 
.0020 


Inch, 


Inch. 


Initial  load. 


.000010 


.000010 


.000040 


.000080 


.000180 


.000090 


Jfaan'mum 
dejleetion 
chord,  10". 

.02 

.08 

.09 

.13 

.18 

.25 


Elaatlo  limit. 


.|  Ultimate  strength. 


General  summary, 

Elaatio  limit  per  square  inch  of  original  section pounds..      45.600 

Compression  per  inch  onder  stress  at  elastio  limit inch..  0.001460 

Ultimate  strength  per  sqaare  inch  of  original  0ection inmnds..      62,800 

Manner  of  failure triple  flexure 


TESTS   OF   IRON   AND   STEEL. 
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8TEEL  SPECIMENS  FROM  THE  SHAFT  OF  THE  CHICAGO. 

No.  511. 

Marks  on  bar,  3,656 . 

Sectional  area,  l''.600x''.503  =  .754  square  inch. 


Applied  loads. 


Total. 


PerranftTo 
Inou. 


ElonRation 
per  inch. 


SaooemiTe 
eloDjiration 
perinob. 


PennaDent 

set 


Soccesaive 
permanent 

BOti 


Semarka. 


Fcunda. 
754 

8,770 
7,640 
11,810 
15,080 
18,850 
22,620 
20,890 
80,100 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
40,500 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
61,000 
62,000 
53.000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
71,040 
65,400 


1.000 
5»000 
10,000 
15,000 
20,000 
25,000 
80.000 
85,000 
40,000 


53,040 


04,220 


Inch. 
0. 

.000100 
.000250 
.000413 
.000575 
.000788 
.000888 
.001063 
.001250 
.001275 
.001313 
.001350 
.001400 
.  001463 
.001513 
.001563 
.001613 
.  001675 
.001775 
.004750 
.005750 
.008375 
.000625 
.010125 
.012500 
.018625 
.014625 
.015750 
.017125 
.018375 
.019875 
.021250 
.022750 
.024375 
.025875 
.027750 
.029625 
.031625 
.033625 
.036250 
.038375 
.041375 
.044500 
.047250 
.  051000 
.0563 
.002.-1 
.0688 
.0750 
.0850 
.1038 
.1163 


Inch, 
0. 

.000100 
.000150 
.000163 
.000162 
.000163 
.000150 
.000175 
.000187 
.000025 
.000038 
.000037 
.000050 
.000063 
.000050 
.000050 
.000050 
.000062 
.000100 
.002975 
.001000 
.002625 
.001260 
.000500 
.002375 
.001125 
.001000 
.001125 
.  001375 
.001250 
.001500 
.001375 
.001500 
.  001625 
.001600 
.001875 
.001875 
.002000 
.002000 
. 002625 
.00l!l25 
. 003000 
.003125 
.002750 
.003750 
.0053 
.0062 
.0063 
.0062 
.0100 
.0188 
.0125 


hith. 


Inch. 


Initial  load. 


.0 


Elaatio  limit. 


Ultimate  streneth. 
Load  at  time  of  mptnre. 


Elongation  per  inch  after  rnptnre,  0'M48d. 

Elongation  of  inch  sections,  ''.06,  ''.06,  ".10,  ".18  (".47  fractured  sec- 
tion), ".13,  ".09,  ".10. 

Area  at  fracture,  l".22x".39  =  .476  square  inch. 

Contraction  of  area,  36.9  per  cent. 

Appearance  granular,  radiating  from  spongj'  spot  i"  from  center, 
silky  edges. 


968  TESTS    OP   IRON    AND    STEEL. 

No.  512. 
Marks  on  bar,  3G5G  .  . 
Sectional  area,  1''.502  x  ''.505  =  .758  square  inch. 


Applied  loads. 


1 


Total. 


Per  square 
inch. 


Eloneation 
perlnoh. 


SaooenalTe 
eloDfiation 
per  inch. 


PermanoDt 
■et. 


Sacoessive 

permaneDt 

set. 


Remarka. 


Pound*. 
758 
8,790 
7,580 
11,870 
1M60 
18,050 
22.740 
26.630 
80,820 
82,000 
83,000 
84^000 
85,000 
80.000 
87,000 
88,000 
80.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
64,000 
55,000 
56^000 
57.000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66.000 
67,000 
68,000 
60.000 
70.000 
71,000 
71, 170 
64,000 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80,000 
85,000 
40,000 


59,370 


93,890 


Inch. 

.000100 
.000250 
.000418 
.000575 
.000738 
.000888 
.001050 
.001213 
.001313 
. 0U1350 
. 001388 
.001438 
.001488 
.  0015*.'5 
.  001575 
.001625 
.001650 
. 001700 
.001750 
.001800 
.001850 


.  014875 

.015250 

.015875 

.017125 

.018500 

.019875 

.021250 

.022625 

.024125 

.025875 

.027625 

.029750 

.031500 

,033750 

.036000 

.038250 

.040875 

.044000 

.046875 

.0538 

.0575 

.0625 

.0688 

.0750 

.0863 

.1063 

.1175 


Inch. 
0. 

.000100 
.000150 
.000103 
.0001«.2 
.000163 
.000150 
.000162 
.  OOOIOIJ 
.OOOIUO 
.000037 
.OOOOW 
.  000(».'iO 
.  04HH)5(I 
.  000037 
.OOOuvO 
.  t0iK>5« 
.  OUOi.25 
.  (100030 
. 000050 
. 000050 
.  000050 
.  000088 
.012937 
.000375 
. 000025 
.  001250 
.001375 
.001375 
.001375 
. 001375 
.001500 
.001750 
.001750 
.002125 
.001750 
.0022C0 
.  002250 
.002250 
.002025 
.003125 
.002875 
.006925 
.0037 
.00)0 
.0063 
.0062 
.0113 
.0200 
.0112 


Inch, 


Inch, 


Initial  load. 


ElaaticUmit. 


Ultimainstrenfcth. 
Load  at  time  of  rapture. 


Elon^cation  per  inch  after  rupture,  CM  513. 
Elongation  of  inch  sections,  ".12,  ".29  (".33  fractured  section), 
'MO,  ".09,  ".09,  ".07. 
Area  at  fracture,  1".19  x  ".38  =  .452  square  incli. 
Contraction  of  area,  40.4  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


.12, 


TESTS   OP   IRON  AND   STEEL. 

lifo.  613. 
Marks  on  bar,  3656  . . . 
Sectional  area,  r'.50O  x  ''.503  =  .754  square  inch. 
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Applied  loads. 

ElonsBtion 
per  incli. 

Sacceuire 
elongation 
per  inch. 

Permanent 
set. 

Saocesaiye 

permanent 

set. 

BemarkB. 

Total. 

Pot  Bqnare 
inch. 

Poundt. 

754 
3,770 
7,640 
11,3.0 
15, 080 
18.850 
22, 620 
20,390 
30,100 
31.000 
62,  OOU 
33,000 
34,000 
35,000 
38.000 
37,000 
38,000 
89.000 
40,000 
41.000 
42, 000 
42.800 
43, 000 
44. 000 
45,000 
46.000 
47,000 
48.000 
49, 000 
60,000 
51.000 
52,000 
53,000 
54,000 
55, 000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
72,400 

G5,eoo 

Pounds. 
1.000 
5.000 
10,000 
l.%000 
20,000 
25,000 
30,000 
35.000 
40,000 

Inch. 
0. 
.000125 
.000275 
.000425 
.000600 
.000703 
.000913 
.001088 
.001263 
.001300 
.00i:,50 
.t'OHOO 
.< 01438 
.  001488 
.001515 
.001575 
.001025 
.001075 
.001725 
.001775 
,00lh25 
.001850 
.  0072.-0 
.010375 
.011S75 
.012875 
.014000 
.015125 
.  01G275 
.  0175(.0 
.018875 
.020125 
. 021625 
.023125 
.  0247.50 
.  (»2fl375 
.  02812£ 
.029875 
.031875 
.0.33750 
.036250 
.038500 
.041250 
.  04:r750 
.047125 
.050125 
.054125 
.0013 
.0676 
.0750 

.0963 
.1138 

Inch. 

0. 

.000125 
.000150 
.000150 
.000175 
.000163 
.000150 
.000175 
.000175 
.000037 
. 000050 
.000050 
.  0000.38 
.000050 
.000037 
. 000050 
. 000050 
.  0.0050 
. 000050 
.  000. '50 
.000050 
.  000025 
.005400 
.013125 
.  001500 
.  OOK  00 
.001125 
.0tHl25 
.001250 
.001125 
.001375 
.001250 

-.001500 
.001500 
. 001625 
.  001625 
.0017.50 
.001750 
.002000 
.001875 
.  002500 
.  002250 
.002750 
.002500 
.003375 
.003000 
.004000 
. 007176 
.0062 
.0075 
.0068 
.0125 
.0175 

Inch,      i      Inch. 
0.              1    0. 

Initial  load. 

0. 

Elastic  limit 

Tensile  strength. 
Load  at  time  of  mptofe. 

.000025 

.000025 

66^760 

. 

* 



*"**"■*■*" 

96,020 

Elongation  per  inch  after  rupture,  ".1438. 

Elongation  of  inch  sections,  ''.08,  ''.07,  ".10,  ".00,  ".18  (".43  fractured 
section),  ".12,  ".08.  ^ 

Area  at  fracture,  V'.2l  x  ".38  =  .460  square  inch. 
Contraction  of  area,  39.0  per  cent. 
Appearance  silky,  40  per  cent,  granular  radiating  from  spongy  center. 


970  TESTS  OF  IRON  AND  STEEL. 

No.  514. 

Marias  on  bar,  365G  .... 

Sectional  area,  1".504  x  ".503  =  .766  square  inch 


AppUed  loads. 

Elongation 
perinch. 

Saccessive 
elonzation 
per  inch. 

Fonnanent 

Snecessive 

pennanent 

set 

Bemarks. 

TotiO. 

Persqnaro 
inoh. 

Pound: 

756 

3,780 

7,600 

11.840 

15, 120 

18,900 

22,680 

26,460 

80.240 

82,000 

83,000 

84,000 

8^000 

8r,ooo 

87,000 
88,000 
89.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
46,600 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
55,000 
66.000 
67,000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71.000 
72,000 
73,000 
73,450 
65,600 

Paundi. 
1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
80,000 
85,000 
40,000 

Inch. 
0. 

.000125 
.000275 
.000438 
.000600 
.000788 
.000025 
.001100 
.001276 
.001350 
.001425 
.001403 
.001500 
^001560 
.001588 
.001037 
.001688 
.001725 
.001775 
.001825 
.001863 
.001913 
.001988 
.002113 
.010000 
.012376 
.013250 
.  0U625 
.015375 
.  016750 
.017875 
.019375 
.  020875 
.022375 
.023875 
.025500 
.027260 
.029125 
.031250 
. 033125 
.035375 
.037875 
.040625 
.04;i500 
.046025 
.050000 
.0568     . 
.0625 
.0663 
.0763 
.0850 
.1013 
.1338 

Inch, 
0. 

.000125 
.000150 
.000163 
.000162 
.000188 
.000137 
.000175 
.000175 
.000075 
. 000075 
.000038 
.000037 
.000050 
.000038 
.000049 
.000051 
.000037 
.000050 
.000050 
.000038 
.000050 
.000075 
.000125 
.007887 
.002337 
.000875 
.001375 
. 000750 
.001376 
.001125 
.001500 
.001500 
.001600 
.001500 
.001625 
.001750 
.001875 
.002125 
.001875 
.002250 
.002500 
.002750 
.002875 
. 003125 
.003375 
.0063 
.0062 
.0042 
.0100 
.0087 
.0163 
.0325 

Inch,            IneK 
0.                  0. 

Initial  load. 
Slattie  Umlt 

0. 

.000025 

.000025 

59.620 

, 



1 

97,160 

Tensile  strength. 
Load  at  time  of  rnptim. 

Elongation  per  inch  after  rupture,  'M738. 

Elongation  of  inch  sections,  ".14,  'MO,  ".10,  ".12,  ".17  (".60  fractured 
section),  ".17,  ".09. 

Area  at  fracture,  1".1S  x  ".39  =  .460  square  inch. 

Contraction,  39.1  per  cent. 

Appearance  of  fracture,  silky  edges,  40  per  cent.;  granular,  60  per 
cent. :  radiating  from  a  point  J"  from  edge. 


TESTS   OF   IKON   AND   STEEL. 

No.  515. 

Marks  on  bar,  3711. 

Sectional  area,  r'.600  x  ''.505  =  .757  sqaare  inch. 
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AppUedkMda. 

Slongfttion 

Successive 
elongatioa 
per  inch. 

Pennanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

FeTMTiare 
inon. 

per  inch. 

757 
8.785 
7,570 
11,855 
15,140 
18,025 
22,710 
26^495 
80,280 
82,000 
83,000 
84,000  . 
86^000 
86.000 
87,000 
88,000  ^ 
80,000  ^ 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
47,000 
48,000 
49^000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000* 
63,000 
64,000 
64,800 
60,200 

Poundt, 
1.000 
5,006' 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 

Inch. 
0. 

.000100 
.000250 
.000400 
.000588 
.000750 
.000888 
.001050 
.001238 
. 001313 
.001363 
.001413 
.001463 
.001513 
.001550 
.001600 
.001688 
.005500 
.007625 
.009125 
.012875 
.015000 
.016250 
.017750 
.019623 
.021125 
.022875 
.024625 
.027125 
.029625 
.  031750 
.034375 
.037625 
.040625 
.044250 
.047500 
.052750 
.0600 
.0688 
.0750 
.0663 
.1038 
.1275 

Inch. 
0. 

.000100 
.000150 
.000150 
.000188 
.000162 
.000186 
.000162 
.000188 
.000075 
.000050 
.000050 
.000050 
.000050 
.000037 
.000050 
.000088 
.003812 
.002125 
.001500 
.003750 
.002125 
.001250 
.001500 
.001875 
.001500 
. 001750 
.001750 
.002500 
.002500 
.002125 
.002625 
.003250 
.003000 
.  003625 
.003230 
.005250 
.007250 
.0088 
.0062 
.0113 
.0175 
.0237 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

...... ■^••.. 

. 

Elastic  limit* 

51,520 

I 

1 

■ 

84^940 

Tensile  strength. 
Load  at  time  of  ruptare. 

t 

,    Elongation  per  inch  after  rupture,  ".1713. 

Elongation  of  inch  sections,  ".OG,  ".08,  ".09,  (''.53  fractured  laection), 
'M8,  ".15,  ".15,  ".13. 

Area  at  fracture,  1".15  x  '^37  =  .420  square  inch. 

Contraction  of  area,  43.7  per  cent. 

Appearance  of  fracture  silky. 
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TESTS   OF   IRON  AND   STEEI.. 


IJo.  616. 

Marks  on  bar,  3711 . . 

Sectional  area,  1''.502  x  ''.602  =  .764  square  incl. 


Applied  loads. 


ToUl. 


Pereqaare 
inon. 


Elongation 
per  Inch. 


SncoesidTe 
elongation 
perlncb. 


Permanent  Sncceaafve 
"if  I  permanent 
■**^-        1       set. 


Remarks. 


POttfMl«. 

764 
3,770 
7,640 
11,310 
15, 080 
18,850 
22.620 
26,890 
80,160 
32,000 
33,000 
84,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
53,000 
54,000 
65,000 
56,000 
67,000 
58.000 
69,000 
60,000 
61,000 
62,000 
63,000 
64,000 
64,550 
65,800 


Pound: 
1,000 
5,000 
10.000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 


43,770 


85,610 


Indi. 
9. 

.000088 
.000250 
.000438 
.000563 
.  000738 
.000913 
.  0010G3 
. 001250 
.001375 
.  001463 
.  002003 
.003688 
.  007125 
.  009750 
.011500 
.012000 
.  013000 
.  014375 
.015750 
.017250 
.018750 
.  020250 
. 021875 
.023625 
.025375 
.027500 
.  029375 
.031500 
. 033875 
.036250 
.030000 
.041875 
.045625 
.049125 
.0563 
.0613 
.0688 
.0760 
.0825 
.0038 
.1138 
.1625 


Inch. 
0. 

.000088 
. 000162 
.000188 
.000125 
. 000175 
.  000175 
. COO 150 
.  000187 
.  000125 
.  000088 
.  000600 
.  001625 
.  00^437 
.002625 
.001750 
.000500 
. 001000 
. 001375 
.  001375 
.001500 
.001500 
.001500 
.001625 
. 001750 
.001760 
.  002125 
. 001875 
.002125 
. 002375 
. 002375 
.002750 
.002875 
.  003750 
. 003500 
.  007175 
.0060 
.0075 
.0062 
.0075 
.0113 
.0200 
.0387 


Inch. 


Inch. 


Initial  load. 


.000025    I      .000023 


Elastic  limit. 


Tensile  strengtb. 
Load  at  time  of  mptare. 


Elongation  per  inch  after  rupture,  (y'.2238. 

Elongation  of  inch  sections,  'M3,'M5,'M6,  'M9  (''.31  fractured  sec- 
tion,  ''.63)  ".20,  ".12. 
Area  at  fracture,  1".12  x  ".37  =  .414  square  inch. 
Contraction  of  area,  45.1  per  cent. 
Appearance  of  fracture  silky. 


TESTS   OF  IRON   AND   ST££L. 

No.  517. 

Marks  on  bar,  3711 . . . 

Sectional  area,  r'.601x".502=.753  square  inch. 
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AppUed  loads. 

BlonffatioB 
porinoh. 

SacoMaive 
elongaMon 

set. 

SnccesslTe 
set. 

BemukB. 

Total. 

Persqaaie 

Poimd«. 
753 
i^765 
7,630 
11,205 
15.060 
18,825 
22.690 
26,355 
80,120 
32,000 
33,000 
34,000 
85,000 
86.000 
87,000 
88,000 
30,000 

P9undi. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85.000 
40,000 

Inch, 
0. 

.000100 
.000275 
.  000138 
.000600 
.000738 
.  000913 
.001100 
.  0012G3 
.  0U1363 
.001413 
.001475 
.001500 
.  001538 
.001588 
.001613 
. 001063 
.001738 
.016000 
.01637.S 
.017125 
.  018875 
.  02S)375 
.  022125 
.  0-23500 
.  025250 
.  027375 
.020375 
.031250 
.034000 
.OSOTOO 
.  030:)00 
.043000 
.  046375 
.0525 
.0575 
.0600' 
.0675 
.  0738 
.0813 
.0925 
.1100 
.1350 

Inch, 

0. 

.000100 
. 000175 
.000163 
.000162 
.000138 
.  000175 
.000187 
.000163 
.000100 
.000050 
.000062 
.000025 
.000038 
.000050 
.000025 
.0000.50 
.000075 
. 014262 
. 000375 
.000750 
.001750 
.001500 
.001750 
.  001375 
.001V50 
.002125 
.  002000 
. 001875 
. 002750 
.  002500 
.003000 
.003500 
.003375 
.006125 
.0050 
.00*25 
.0075 
.0063 
.0075 
.0112 
.0175 
.0250 

Inch. 
0. 

Inch. 
0. 

Inltialload. 

0. 

0. 

63.120| 

Elaatio  limit. 

40,000 

41,000 
'    42.000 
1    43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
61,000 

Tensile  strength. 

Load  at  time  of  rapture. 

;    52,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
60,000 
61,000 
62.000 
63,000 
63,780 
66.200 



I 





84,700 

Elongation  per  inch  after  rupture,  0''.2200. 

Elongation  of  inch  sections,  ".12,  'M9  (''.57  fractured  section),  ''.26, 
.18,  ".17,  ".16,  ".12. 

Area  at  fracture,  1".14  x  ^'.30  =  .410  square  inch. 
Gonstraction  of  area,  45.6  per  cent. 
Appearance  of  fracture  fine,  silky. 


974  TESTS  OP  IRON  AND  STEEL, 

ISTo.  518. 

Marks  on  bar,  3711.  •  .  . 

Sectional  area^  VMS  x  ^^503  =  .756  square  inch. 


Applied  loads. 

Elongation 
permch. 

Sacoessive 
I>er  inch. 

Permanent 
set. 

Snocessire 

Mt. 

Bonarks. 

TotU. 

PerMnare 
incu. 

Pound*. 
766 
8,780 
7,660 
11,840 
15, 120 
18,900 
22,680 
26,460 
30,240 
31, 000 
32,000 
33,000 
34,000 
35, 000 
36.000 
37  000 

Pounda. 
1,000 
5,000 

]o,5oo 

15,000 
20. 000 
25.  000 
30,000 
35,000 
.      40, 000 

Inch. 

0. 

.000160 
.000238 
.000400 
.1)00563 
.000725 
.000888 
.001063 
.  001225 
.  001250 
.  001300 
.  001350 
.  001400 
.001450 
.  001500 

Inch, 
0. 

.000106 
.000188 
.000162 
.000163 
.000162 
.  000163 
.000175 
.000162 
.000025 
.000050 
.000050 
.000050 
.000080 
.000050 
.000025 
. 000050 
.000038 
. 000037 
.000063 
.000062 
.000056 
.000038 
.  006H67 
.001606 
.006588 
.001163 
. 001225 
. 001588 
.  001737 
.  001688 
.  002037 

Ineli, 
0. 

Inch, 
0. 

Initialload. 
Kl^tlo  Ihnit. 

0. 









38*000      ..  1      -nftiS75 

39  000        

.  001613 
.  001650 
.001713 
.  001775 
.  001825 
.  001863 
.  008750 
. 010350 
.010038 
.018100 

40, 000 
41  000 

42,  000 

1    43, 000 

43  0(^0     1         Ti?.  n7(» 

43,  W)0 
41,000 

' 

4-')  000 



40. 000 
47, 000 

Tenaile  strength.            • 
Load  at  time  of  raptmew  | 

1 

X    .019325 
. 020013 
.  02-2650 
. 021338 
.  02'<375 
.  028475 

48  000 



40,  (N»0 

50,  000 



51  OO'J 

52, 000 

53,  01)0 

.030750           .002275 
.OKU'l^          .002368 
.035875    1       .002737 
.038563           .002688 
.041963    1      .003400 
.  045438    1      ■  00:M7i 

51  000 

55, 000 

50  000 

57  000 

58,  000 

50, 000 

.019900 

. 053750 

.0588 

.0663 

.0763 

.0850 

.0950 

.1288 

.1475 

.  0044C« 

.  003850 

.005050 

.0075 

.0100 

.0087 

.0100 

.0338 

.0187 

60,000 
61,  000 



62, 000 

63,000 
64,000 

65,000 

66,000 

66,110 
57,000 

87.450 

Elongation  per  inch  after  rupture,  C.2063. 

Elongation  of  inch  sections,  'Ml,  'M3,  ".15,  'M5,  ''.20  (''.57  fractured 
section),  ".20,  'M4. 

Area  at  fracture,  l'M5  x  ".35  =  .403  square  inch. 
.   Contraction  of  area,  46.7  per  cent. 

Appearance  of  fracture  fine,  silky. 


TESTS   OF   IKON   AND   STEEL. 
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Marks  on  bar,  3730 .  ^^'  ^^^' 

Sectional  area,  r^500  x  '^504  =  .756  sqnare  inch. 


Applied  loads. 


TotaL 


Per  eaoAre 
iDcn. 


Elongation 
per  Inch. 


Saccessive 
EloDi^ation 
per  inch. 


Permanent 
set. 


Snccessive 
permanent 


Semarks. 


Poundt, 
766 
8,780 
7,560 
11,340 
15, 120 
18,000 
22,680 
20,460 
80, 240 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45^000 
46,000 
46,700 
46,800 
47,000 
48.000 
40.000 
60.000 
61,000 
62,000 
63,000 
54,000 
65,000 
66,000 
67,000 
68.000 
69.000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,U00 
70.000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 

81.000 

68,  SCO 


Poundg, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40.000 


61.770 


107, 140 1 


Inch. 
0. 

.000113 
.000288 
.000460 
.000625 
.000788 
.000960 
.  001125 
.001188 
.001388 
. 001450 
.001475 
. 001513 
.001563 
.001600 
.001638 
.001700 
.001763 
.  0017H8 
.001838 
.001875 
.  eiU925 
.001963 
.  002013 
.  002063 
. 002638 
.004025 
.  006625 
.  009975 
.010588 
.  011250 
.012163 
.013150 
.014125 
. 015250 
.  016275 
.  017363 
.  018525 
.019603 
. 020850 
.  022000 
. 023525 
. 024750 
.026250 
.  027813 
.020375 
.031225 
.032900 
.034625 
.036688 
. 039125 
. 041375 
.043900 
.046750 
.  050125 
.0575 
.0613 
.0675 
.0725 
.0838 
.1138 


Inch, 
0. 

.000113 
. 000175 
.000163 
. 000175 
.  000  Kid 
.  000102 
.  000175 
.000163 
. 000100 
.000062 
.000025 
.000038 
.000050 
. 000037 
.000038 
.000062 
.000063 
.000025 
.000050 
.000037 
.  000050 
.000038 
.  0001)50 
.000050 
.000575 
. 001387 
.002600 
.003350 
.000613 
.000662 
.000913 
.000987 
.000975 
.  001125 
.001025 
.  001088 
.001162 
.  001138 
. 001187 
.001150 
. 001525 
.  001225 
.  OOlfiOO 
.061563 
.  001562 
.001850 
.  001675 
. 001725 


.002437 

.002250 

.002525 

.002850 

.003375 

. 007376 

.0038 

.0062 

.0050 

.0113 

.0300 

.0160 


Inch. 


Inch. 


Initial  load. 


.000038 


Elastic  limit. 


Tensile  strength. 
Load  at  time  of  rapture. 


Elongation  per  inch  after  rapture,  (KM763. 

Elongation  of  inch  sections,  'M1,'M3,  'M4,  'M3,  'M3,  ''.20  (''.47  fract^ 
ured  section),  "10. 

Area  at  fracture,  1".17  x  ^^37  =  433  square  inch. 

Contraction  of  area,  42.7  per  cent. 

Appearance  of  fracture,  silky  edges,  spongy  center,  granular  at  either 
side. 


976  TESTS  OF  IRON  AND  STEEL. 

No.  620. 
Marks  on  bar,  3730  .  . 
Sectional  area,  r^500  x  ''.605  ==  ''.768  square  inch. 


Applied  load. 


Total. 


Per  sqaare 
incu.  • 


EIoDgation 
per  inch. 


Saocessive 
elongation 
per  inch. 


Permanent 
set. 


Sacoeeeive 

permanent 

ftet. 


Bemarka. 


Pfntndg. 

758 
3,790 
7,680 
11,370 
15, 160 
18,050 
22,740 
26,530 
80, 320 
81,000 
82.000 
83, 001) 
84,000 
35. 000 
36.000 
87,000 
88,000 
39, 000 
40, 000 
41.000 
42,000 
43,000 
44,000 
45.000 
40,000 
47, 000 
48,000 

48.500 

49,000 
50,000 
51,000 
53,000 
53,000 
54,000 
65, 000 
5f),  000 
57,01)0 
t8. 000 
50,000 
60,000 
61,  OUO 
62. 000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
70,000 
77.000 
78,000 
70,000 
80,000 
81,000 
81,750 
69,000 


Poxinds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25, 000 
30,000 
85,000 
40,000 


62,010 


Inch, 
0. 

.000100 
.000250 
.000413 
.000013 
.000775 
.000925 
,001100 
.  001288 
.001313 
.001350 
.  001413 
.001450 
.00H88 
.  001538 
.  001587 
.001025 
.001G03 
.  001725 
.001775 
.001813 
.001863 
.001913 
.001063 
.  002U25 
.  002075 
.  0022/5 
;  .002413 
!  .004475 
.007100 
.008:8f) 
.009625 
.  010723 
.011750 
.012775 
.013813 
.014013 
.016013 
.  017125 
.01P313 
.019750 
.021063 
.022175 
.023450 
.024775 
.026188 
.027788 
.  029250 
.  030813 
.032623 
.034750 


107,850 


.038750 

.Oil  375 

.  044250 

.046913 

.050150 

.0550 

.0600 

.0050 

.0738 

.0850 

.1075 


Inch, 
0. 

.000100 
.000150 
.000163 
.0002U0 
.000162 
.  000150 
.  000175 
.000188 
000025 
.  000037 
.000063 

.oooo:i7 

.  000038 

.000050 

. 000049 

.  000U3H 

.  000038 

. 000C02 

.  00iK)00 

.0000)8 

.000050 

.000050 

.000050 

.  000002 

.000050 

.000200 

.000138 

.002002 

.002025 

.001288 

.  001237 

.  001100 

.001025 

.001025 

.001038 

.001100 

.001  ICO 

.001112 

.001188 

.001137 

.001313 

.001112 

.001275 

.001325 

.001413 

.001000 

.001462 

.OOL^OA 

.001812 

.002125 

.001883 

.002117 

.002625 

.002875 

.002063 

.003237 

.004850 

.0050 

.0050 

.0088 

.0112 


Inch. 


Inch, 


Initial  load. 


EUlbUo  limit. 


Tensile  strength. 
Load  at  time  of  mptoiew 


Elongation  per  inch  after  rupture  O'MGOO. 

Elongation  of  inch  sections,  ''.07,  'Ml,  ".18  (".48  fractured  section), 
".13,  'Ml,  ".11,  ".09. 
Area  at  fracture,  "1.18  x  '^36  =  .425  square  inch. 
Contraction  of  area,  43.9  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


TESTS   OP  IRON   AND   STEEL. 

No.  521. 

Marks  on  bar,  3737  .  .  . 

Sectional  area,  1''.502  x  ".502  =  .754  square  incb 
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Applied  loads. 


ToUl. 


Potmdf. 
754 
3,770 
7.  MO 
11, 310 
15.060 
18,  KM 
22, 620 
26.300 
30,160 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
3a  000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
43,000 

49,000 

50,000 
61,000 
52,000 
53,000 
64.000 
65,000 
66,000 
67,000 
68.000 
60,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68.000 
60.000 
70,000 
71,000 
72,000 
78,000 
74,000 
75,000 
76,000 
77,000 
78,000 
70,000 
70,000 
68.200 


Per  square 
inon. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
80.000 
35.000 
40.000 


64.000 


105.870 


Elongation 
perlnoh. 


iTUSh, 

0. 

.000138 
.000288 
.000450 
.000600 
.000775 
.000050 
.  001125 
.001275 
.001388 
.001438 
.001475 
. 001525 
.001563 
.001600 
.001650 
.001713 
001763 
.001800 
.001850 
.001888 
.001950 
.002000 
.002038 
.002088 
. 002125 
. 002103 
.  010375 
.011025 
. 012000 
.013023 
.014013 
. 016100 
.010500 
.017475 
.018688 
.010050 
.021125 
.022500 
.023875 
.025350 
.026875 
.028625 
.030188 
.031975 


.035875 

.038150 

.040500 

.043375 

.045013 

.040063 

.052500 

.0588 

.0638 

.0700 

.0763 

.0913 

.1100 


Sacceeelve 
elongation 
perlnoh. 


Permanent 
•etb 


Inch, 
0. 

.000138 
.000150 
.000162 
.000150 
.000175 
.000175 
.000175 
.000150 
.000413 
.000050 
.000037 
.000050 
.000038 
.000037 
.000030 
.000063 
.000050 
.000037 
.000050 
.000038 
.000062 
.000050 
.000038 
.000050 
.000037 
.000038 
.008612 
.000650 
.000975 
. 001025 
.000988 
.002087 
.000400 
. 000975 
.001213 
.  001262 
.001175 
. 001376 
.  001375 
.001475 
.001525 
.001750 
.001563 
.001787 
.001063 
.001937 
.002275 
.002350 
.002875 
.002538 
.003150 
.003437 
.0063 
.0050 
.0062 
.0063 
.0150 
.0067 


Inch, 


.000013 


.000038 


SnoceeslTe 

permanent 

•et. 


Inch. 


.000018 


.000025 


Bemarka. 


Initial  load. 


Elastlo  limit 


TenHile  strength. 
Load  at  time  of  raptoTCi 


Elongation  per  inch  after  rupture,  0'M950. 

Elongation  of  inch  sections,  'M2,  'M8,  'M6,  'Ml,  'M2,  ''.26  (''.48  flraot- 
ured  section),  ".14. 
Area  at  fracture,  l."18  x  ".37  =  .437  square  inch. 
Contraction  of  area,  42  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 
8.  Ex.  36 62 


978  TESTS  OF7lROK>AKD  STEEL. 

No.  522. 

Marks  on  bar,  3730 

Sectional  area,  r^502x".497=.746  square  inch. 


Applied  loftda. 


TotaL 


Persanare 
inch. 


Elongation 
perinoh. 


SncceasiTe 
elongation 
perlneh. 


Permanent 


Sncoesdye 
permanent 


Bemarka. 


Pewnd$. 
746 
8,780 
7,4<X) 
11,190 
14.020 
18»eS0 
22,880 
20,110 
29,840 
81.000 
82,000 
88,000 
84,000 
85,000 
80,000 
37.000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 

49,000 

50,000 
61,000 
62,000 
53,000 
54,000 
55,000 
66.000 
57,000 
58,000 
50.000 
60,000 
61.000 
62,000 
68,000 
64,000 
65.000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
82,060 
68,600 


Foundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80.000 
85,000 
40,000 


64,340 


Jneh. 
0. 

.000125 
.000275 
.000450 
.000588 
.000775 
.000025 
.001100 
.001263 
.001338 
.001363 
.001413 
.001475 
.001538 
.001563 
.001613 
.001663 
.001713 
.001775 
.001800 
.001850 
.001875 
.001938 
.001975 
.002025 
.002O88 
.002150 
.002375 
.  005225 
.000188 
.007538 
.009000 
.010003 
.011200 
.012250 
.  018813 
.014400 
.015600 
.0^50 
.018125 
.010313 
. 020375 
.021788 
.022875 
.024375 
.025875 


110,000 


.028900 

.080500 

.032418 

.034250 

.036400 

.038875 

.041438 

.044275 

.047318 

.050968 

.0675 

.0613 

.0676 

.0763 

.0975 

.1100 


Inch. 

a 

.000125 
.000150 
.000175 
.000138 
.000187 
.000150 
.  000175 
.000163 
.000075 
.000025 
.000050 
.000062 
.000063 
.000025 
.000050 
.000050 
.000050 
.000062 
.000025 
.000060 
.000025 
.000063 
.000037 
.000050 
.000063 
.000062 
.000225 
.002850 
.000968 
.001350 
.001462 
.001063 
.001137 
.001050 
.001003 
.001087 
.001200 
.001150 
.001375 
.001188 
.001062 
.001413 
.001087 
.001500 
.001500 
.001413 
.001612 
.001600 
.  001913 
.001837 
.002160 
.002475 
i 002563 
.002887 
.008038 


.006562 

.0038 

.0062 

.0088 

.0212 

.0125 


Ineh, 


Inch, 


Initial  load. 


.000013 


.000013 


XTmetic  limit. 


Tensile  strength. 
Load  at  time  or  niptiirr . 


Elongation  per  inch  after  rapture,  (yM613. 

Elongation  of  inch  sections,  ''.07,  ''.09,  ".11,  ".12,  ".13,  "16,  (".60 
fractured  section),  ".12. 

Area  at  fracture,  1".18  x  ".37  =  .437  square  inch. 
Contraction  of  area  41.4  per  cent. 
Appearance  of  fracture  silky,  slightly  granular. 


TESTS  OF  IBON  AND  STEEL. 


979 


No.  623. 
Marks  on  bar,  3741. 
Sectional  area,  V'MO  x  ^^500  =  .750  square  inclL 


Applied  loads. 

Siicc«Mive 
oloDgaUon 
perlnoh. 

Pennanent 
aet. 

Saooeaaive 
pennaiieiit 

aet. 

Benuffka. 

Total. 

Periqnare 
inch. 

jbtuninuvu 

porbioh. 

Pound: 
760 
3,750 
7.500 
11.250 
16.000 
18.750 
22,500 
26.250 
30.000 
81,000 
82,000 
83.000 
34,000 
86.000 
36.000 
87,000 
38,000 
39,000 
40,000 
41,000 
41,100 
41,600 
42,000 
43,000 
44,000 
45,000 
46,000 
47,00J 
48,000 
49,000 
60,000 
61,000 
62,000 
53.000 
64.000 
65.000 
66.000 
67.000 
68.000 
59.000 
60,000 
61.000 
62,000 
63.000. 
64.000 
66,000 
66,960 
66^000 

Poundt, 
1.000 
6.000 
10,000 
15,000 
20,000 
26,000 
30.000 
85^000 
40,000 

Inch. 
0. 

.000100 
.000208 
.000426 
.000588 
.000763 
.000925 
.001100 
.001275 
.001325 
.001375 
.001438 
.001600 
.001626 
.001668 
.001625 
.001676 
.001738 
.001763 
.001818 
.002876 
.003150 
.010626 
.015250 
.016225 
.017625 
.019150 
.020600 
.022476 
.024125 
.026188 
.028000 
030313 
.032626 
.036150 
.037625 
.040626 
.043000 
.047875 
.051668 
.0568 
.0650 
.0700 
.0788 
.0888 
.1076 
.1476 

Inch. 
0. 

.000100 
.000163 
.000162 
.000163 
.000176 
.000162 
.000175 
.000176 
.000050 
.000050 
.000068 
.000062 
.000025 
.000088 
.000062 
.000050 
.000063 
.000025 
OOOOSO 
'.001062 
.002260 
.005476 
.004626 
.000075 
.001400 
.001625 
.001450 
.001876 
.001650 
.002068 
.001812 
.002313 
.002312 
.002625 
.002476 
.008000 
.003276 
.003475 
.004188 
.007237 
.0062 
.0050 
.0088 
.0100 
.0187 
.0400 

Inch, 

0. 

Inch, 
0. 

Initfallond. 
BkatioUmli. 

Load  attimb  of  n^toNb 

0. 

.000025 

.000096 

64,670 

. 

87,050 

Elongation  per  inch  after  rnptare,  (K^2163. 

Elongation  of  inch  sections.  ".16.  ".11^  ".1%  (".4A  fraetox^d  section 
''.37),  'M5,  'M3,  'M3. 
Area  at  fracture,  TMO  x  "M  =  .374  square  inch. 
Contraction  of  area,  50.1  per  cent 
Appearance  of  fracture  fine,  silky. 


980  TESTS  OF,  IRON  AND  STEEL. 

Ko.  624. 
Marks  ou  bar,  3741 .  . 
Sectional  area,  r^600x'^497=.746  sqaare  inch. 


AppUed  loads. 

Elongation 
per  inch. 

Saocesslve 
elongation 
per  inch* 

Permanent 
set. 

SnocestlTe 
set 

SemaAa. 

• 

TotaL 

Per  square 
inch. 

Pounds, 
745 
8,725 
7,450 
11, 175 
14,900 
18,625 
22,350 
26.075 
29,800 
81,000 
82,000 
83.000 
34,000 
35.000 
36,000 
87,000 
88,000 
80,000 
40,000 
41.000 
42,000 
48,000 
44,000 
45.000 

45,500 

46,000 
47,000 
48,000 
40.000 
60,000 
51,000 
53,000 
53,000 
54.000 
55,000 
56,000 
57,000 
68,000 
58,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
06,200 
55,800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85.000 
.40,000 

IndL 
0. 

.000100 
.000263 
.000425 
.000588 
.000763 
.000950 
.001068 
.001263 
.U01338 
.001863 
.001425 
.001463 
.001513 
.001563 
.001600 
.001650 
.001713 
.001763 
.001800 
.001850 
.001900 
.001950 
.002000 
C. 002088 
{.008500 
.009750 
.010538 
.012550 
.015813 
.017750 
.019588 
.021600 
.023525 
.024600 
.028375 
.030818 
.084100 
. 037475 
.040500 
.044538 
.0525 
.0563 
.0638 
.0718 
.0838 
.1075 
.1288 

Inch. 
0. 

.000100 
.000168 
.000162 
.000168 
.000175 
.000187 
.000138 
.000175 
.000075 
.000025 
.000063 
.000038 
.000050 
.000050 
.000037 
.000050 
.000063 
.000050 
.000037 
.C00050 
.000050 
.000050 
.000050 
.000088 
.006412 
.001250 
.000788 
.002012 
.003263 
.001937 
.001838 
.002012 
.001925 
.001075 
.003775 
.002438 
.003287 
.003376 
.003025 
.004038 
.007962 
.0032 
.0075 
.0075 
.0125 
.0237 
.0213 

IndL 
0. 

InOL 
0. 

Initial  load. 
Elaatiellmli. 

Tensile  strength. 
LoadattimeSraptenw 

0. 

0. 

...... ...... 

. 

60,400 

88,860 

Elongation  per  inch  after  mptnre,  (y'.1825. 

Elongation  of  inch  sections,  ''.08,  'MO,  'MO,  ".12,  ".14,  ".16  (".56  fract- 
ured section),  ".20. 
Area  at  fracture,  l".12x"-36  =  .403  square  inch. 
Contraction  of  area,  45.9  per  cent. 
Appearance  of  fracture  finci  silky. 


TESTS   OF   IRON   AND   STEEIi. 

No.  525. 
Ifarks  on  bar,  3741  •  . 
Sectional  area,  V'£02  x  ".496  =  .745  sqaare  inch. 


981 


ApplMkMdt. 

^S2° 

Saoceaaiye 
elongation 
per  inch. 

Pennraent 
set. 

SnocessiTe 
pennaaent 

Semulu. 

TotaL 

PorsqiiKra 

745* 
8,725 
7,450 
11,176 
liOOO 
18,625 
22.850 
28,075 
29;  800 
81.000 
82,000 
83,000 
84.000 
85,000 
38.000 
87,000 
87,800 

88,000 

80,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
48,000 
47.000 
48.000 
40,000 
60,000 
61,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
50,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85;  000 
85.100 
54.800 

Powndt. 
1.000 
5.000 
10,000 
15.000 
20,000 
25,000 
80.000 
85.000 
40,000 

JiMJk. 
0. 

.000113 
.000275 
.000425 
.000600 
.000763 
.000025 
.001100 
.001275 
.001350 
.001400 
.001425 
.001475 
.001525 
.001563 
.001013 
.001650 
C   .001850 
\   .005688 
.010375 
.011673 
.012850 
.  014250 
.015525 
.017063 
.018613 
.020188 
.021888 
.023588 
.  025400 
.027500 
.029300 
.  031688 
.034200 
.036788 
.039538 
.042823 
.046250 
.050125 
.0550 
.0618 
.0675 
.0750 
.0850 
.0963 
.1250 
.1425 

Inch, 

0. 

.000118 
.000162 
.000150 
.000175 
.000163 
.  000162 
.000175 
.000175 
.000075 
.000050 
.000025 
.000050 
.000050 
.000038 
.000050 
.000037 
. 000200 
.003838 
.004687 
.001200 
.001275 
.001400 
.001275 
.001538 
.001550 
.  001575 
.001700 
.001700 
.001812 
.002100 
.002000 
.002188 
.002512 
.002588 
.00-2750 
.003287 
.003425 
.003875 
.004875 
.0063 
.0062 
.0075 
.0100 
.0118 
.0287 
.0173 

Inch. 
0. 

Inoh. 
0. 

Initial  load. 
Elastic  limit. 

Tenaile  strength. 
Load  at  time  of  rapture. 

I....*..":.*::: 

.000013 

.000018 

, 

50,740 

1 

•,... ..... 

•" '••  * 

""*87,'880** 

Elongation  per  inch  after  rapture,  (y^2088. 

Elongation  of  inch  sections,  'M2,  'M6,  'M6,  'M3,  'M6  (''.61  fraotored 
section),  ''.22,  ".11.     . 
Area  at  fracture,  1".12  x  ''.36  =  .403  square  inch. 
Oontraction  of  area,  45.9  per  cent. 
Appearance  of  firactnre  silky. 


J 


982 


TESTS   OF  IRON  AKU   STEEL. 
No.  626. 


Marks  on  bar,  3741 .... 

Sectional  area,  1".502  x  ''.498  =  .748  square  incb. 


AppUed  loads. 

Eloneation 
per  inoh. 

SacoeesiTe 
elongation 
per  inch. 

Permanent 

set. 

SucoeeelTe 

permanent 

set. 

Remarks. 

TotoL 

Per  square 
inch. 

Paundt. 
748 
8,740 
7,480 
11,220 
14,960 
18,700 
22,440 
26^180 
29,920 
81,000 
82,000 
83.000 
84,000 
85,000 
36.000 
87,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
4S.000 

45,800 

46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
54,000 
55,0u0 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65.000 
65,710 
67,000 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30.000 
35,000 
40,000 

Inch. 
0. 

.000100 
.000250 
.000418 
.000575 
.000738 
. 000913 
.001063 
.001238 
. 001288 
. 001338 
.  001375 
.001425 
.  001475 
.001538 
.001575 
.001013 
.001663 
.0017U0 
. 001738 
.001788 
.001863 
.001913 
.  001988 
C   .002138 
{   .002838 
.003163 
.001125 
.010625 
.012875 
.  014250 
.015938 
.017788 
.020000 
.021588 
.024300 
.  026875 
.029750 
.033000 
.036250 
.040438 
.045000 
.  050513 
.  0575 
.0700 
.0850 
.1188 

Inch. 
0. 

.000100 
.000150 
.000163 
.000162 
.000163 
.  000175 
.000150 
. 000175 
.000030 
.000050 
.000037 
.000050 
.000050 
.000063 
.000037 
. 000038 
.000050 
. 000037 
.000038 
.  000050 
.  000075 
.000050 
.000075 
.000150 
.000700 
.000325 
.000962 
.000500 
.002250 
. 001375 
.001688 
.001850 
. 002212 
.001588 
.002712 
.002575 
.  002876 
.003250 
.003250 
.004188 
. 004562 
.  005513 
.006987 
.0125 
.0150 
.0338 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 



I 

1 

0. 

1 

j 

• 

1 

Elastic  limit 



'""60,180"" 

1     . 

' 



1 

1 

Tensile  strength. 
Load  at  time  of  mptnre. 



1 

1 

1 

""87,*850*' 

1 

1 

; 

; 

Elongation  per  inch  after  raptare,  (KM813. 
Elongation  of  inch  sections,  'M2  (''.52  fractured  sections), 
.14,  'M4,  M4,  ''.09. 

Area  at  fracture,  1".16  x  ''.36  =  ".414  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  fine,  silky. 


.15,  'M5, 


TESTS  OF  IKON   AND   STEEU 

No.  527. 

Marks  on  bar,  3753 . 

Sectional  area,  r'.503  x  ''.504  =  .757  square  incli> 


983 


Applied  loadA. 


T«UL     ^•L'X'*" 


POttfUff. 

75T 
3,785 
7,670 
11,351 
15. 140 
18,025 
22. 710 
26.405 
30,280 
31,000 
82.000 
33,060 
84.000 
35.000 
86,000 
87,000 
38,000 
30.000 
40,000 
41.000 
41.800 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55.000 
60,000 
67,000 
58.000 
50,000 
60,000 
61,000 
0  J,  000 
6»,000 
64,000 
65,000 
66.000 
66,700 
55,500 


incn. 


Pounds. 
1.000 
6.000 
10,000 
15,000 
20,000 
25.000 
30,000 
36^000 
40,000 


65,220 


88,110 


Elonff»tlon 


per  inob. 


Inch. 
0. 

.000125 
.000288 
.000450 
.000613 
.000775 
.000950 
.001100 
. 001275 
.001325 
.001863 
. 001413 
.001475 
.001525 
.001568 
.001600 
.001660 
.001700 
.001776 
.001826 
.001868 
.001050 
.015000 
.016088 
.017225 
.018625 
.030125 
.021850 
.023500 
.025268 
.027168 
.020188 
.031438 


.036000 
.038750 
.042068 
.046125 
.040375 


.0588 
.0638 
.0700 
.0788 
.0900 
.1100 
.1425 


Saccesaive 
elongation 
per  inch. 


Permanent 


Inch. 
9. 

.000126 
.000168 
.000162 
.000168 
.000162 
.000176 
.000150 
.000175 
.000050 
.000036 
.000050 
.000062 
.000050 
.000038 
.000037 
.000050 
.0000.<iO 
.000075 
.000050 
.000038 
.000087 
.013050 
.001088 
.001137 
.001400 
.001500 
.001725 
.001650 
.001763 
.001900 
.002025 
.002250 
.002187 
.002375 
.002750 
. 003313 
.004062 
.003250 
.003500 
.005925 

.oor>o 

.0062 
.0088 
.0112 
.0200 
.0325 


SuocesaiTe 
permanent 


Inch. 


0. 


.000038 


Inch. 


.000038 


Remarks. 


Initial  load. 


Elastio  limit. 


Tonnile  etrenirth. 
Load  at  time  of  rapture. 


Elongation  per  inch  after  rupture,  0'^2313. 

Elongation  of  inch  sections,  'M4,  'M8,  ".17,  ''20  (".58  fractured  sec- 
tion), ".28,  ".17,  ".13. 
Area  at  fracture,  l".ll  x  '^35  =  .380  square  inch. 
Contraction  of  area,  48.9  per  cent 
Appearance  of  fracture  flue,  silky. 


984  T£8TS  OF  n^ON  AND  STEEL. 

No.  628. 
Marks  on  bar,  3753  . . 
Sectional  area,  r^507x'^502  =s  .756  square  inch. 


Applied  loads. 


ToUL 


Poundt. 
76« 
8,780 
7,560 
11,840 
15,120 
18,900 
22,680 
26.460 
80.240 
31,000 
82,000 
33.000 
84.000 
35,000 
36.000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
63,000 
66,000 
67,000 
68,000 
68.280 
58,300 


Per  square 
Snch. 


Pound*, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 


56,880 


90,320 


Elongation 
'peruDch. 


Inch. 
}. 
.000125 


.000438 

.000618 

.000788 

.000063 

.  001138 

.001288 

.001338 

.001400 

.001425 

.001475 

.  001525 

.001563 

.001600 

.001050 

.  001713 

.001763 

. 001800 

.001850 

.001888 

.  002475 

.  003513 

.  004875 

.006500 

.  010150 

.012000 

.  013588 

.014688 

.010250 

.  018313 

.  020100 

.  021875 

.  023750 

.026125 

.  028250 

.  031500 

.  033475 

.036875 

.040375 

.  0456L>5 

.048063 

.  053750 

.0638 

.0750 

.0050 

.1225 


Sacceasive 
elongation 
per  inch. 


Ineh. 
0. 

.000125 

.000103 

.000150 

.000175 

.000175 

.000175 

.000175 

.000150 

.000050 

.000062 

.000025 

.000050 

.000050 

.000038 

.000037 

.000050 

.000063 

.  000050 

.0C0G37 

.OOOOoO 

.000038 

.  000587 

.  001038 

.001362 

. 001625 

.003050 

.  002350 

.001088 

.001100 

.001502 

.002003 

.  001787 

.  001775 

.001875 

.  002375 

.  002125 

.  0(«2.")0 

. 001975 

. 003400 

.003500 

. 005250 

.002438 

.005687 

.010050 

.0112 

.  0200 

.0275 


Permanent 


SoooeeaiTe 
pennanent 


Inch. 


.000025 


Inch, 


.000025 


Initial  loAd. 


.1 


Elaatielioiit. 


.1  Teoftile  atreniEth.  I 

.1  Loadattimeof  ntptureL! 


Elongation  per  inch  after  rupture,  O".177o. 

Elongation  of  inch  sections,  ".09,  'MO,  ".12,  ".28  (".46  fractured  sec- 
tion), ".J  6,  ".12,  ".09. 
Area  at  fracture,  1".  14  x  ".36  =  .410  square  inch. 
Oontraction  of  area,  45.7  per  cent. 
Appearance  of  fracture,  fine,  silky,  with  trace  of  granulation. 


T£STS  OF  IkOlX  AND  STEfiL. 

No.  629. 
Marks  on  bar  3753  . .  . 
Sectional  area,  r^502  x  '^501=. 752  Bquare  inob. 
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AppUod  loads. 

perinch. 

SaoceMive 
elongAtion 
per  inch. 

Permanont 
set. 

Socceutve 
set. 

Semarki. 

Totid. 

Per  sqaare 
inoli. 

Poundt. 
753 
8.760 
7,520 
11.280 
15,040 
18,800 
22,660 
26,320 
80,080 
81,000 
82,000 
83,000 
84,000 
8.%  000 
86.000 
87.000 
88.000 
80,000 
40.000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
40.000 
60.000 
51,000 
62.000 
53.000 
64.000 

5^ooo 

56,000 
67.000 
58,000 
69.000 
60,000 
61.000 
62,000 
63,000 
64.000 
65,000 
66,000 
66,710 
56^000 

Fwndi. 
1,000 
5,000 
10.000 
15.000 
20,000 
2^000 
80,000 
85.000 
40,000 

Inch. 
0. 

.000125 
.000288 
.000425 
.000600 
.000763 
.000050 
.001113 
.001275 
.001338 
.001400 
.001425 
.001463 
.001525 
.001688 
.001613 
.001675 
.001788 
.001788 
.012225 
.013000 
.014375 
.015688 
.017100 
.018688 
.020150 
.021475 
.023138 
.025000 
.020018 
.028800 
.031000 
.033375 
.0.15775 
.038563 
.041600 
.044525 
.048000 
.051875 
.0588 
.0668 
.0718 
.0788 
.0888 
.1088 
.1350 

Indt. 
0. 

.000125 
.000163 
.000137 
.000175 
.000163 
.000187 
.000163 
.000162 
.000063 
.000062 
.000025 
.000038 
.000062 
.000063 
.000025 
.000062 
.000063 
.000050 
.010437 
.000775 
.001875 
.001313 
.001412 
.001588 
.001462 
.001325 
.001663 
.001802 
.001013 
.001087 
.002100 
.002375 
.002400 
.002788 
.002037 
.003025 
.008475 
.008875 
.006025 
.0075 
.0050 
.0075 
.0100 
.0200 
.0262 

Inch. 
0. 

Inch. 
0. 

laltifaioad. 
£]Mtio  limit. 

TensUe  Btreii|(th. 
Load  *t  time  of  rapture. 

0. 



.000038 

.000088 

""68.iio"" 

"■'88,'7i6" 

Elongation  per  incb  after  rnptnre,  (y'.2125. 

Elongation  of  incb  sections,  ''.J2,  'Ml,  'M4,  'M6  (''.41  fractnred  sec- 
tion ".42),  ".20,  ".14. 
Area  at  fracture,  I'Ml  x  ".36  =  .400  square  incb. 
Contraction  of  area,  46.8  per  cent. 
Appearance  of  fracture  AuBj  silky. 
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TESTS   OF  IRON   AND   STEEL. 


No.  530. 


Marks  on  bar,  3753  .... 

Sectional  area,  1''.503  x  ".502=.754  sqaare  inch. 


Applied  loada. 

Elongation 
per  inch. 

Soccc-SMive 

Saccessive 

TotaL 

Per  square 
incli. 

elongation  I  «'«™»n«"^ 
perlpch.  1        "«*• 

permtineut  |              Bemarka. 
set.       ! 

! 

Paundt. 

754 
8,770 
7,540 
11,810 
16.080 
18.850 
22,620 
26,390 
80,160 
82,000 
83,000 
84,000 
85,000 
86,000 
37,000 
38.000 
39,000 
40.000 
41.000 
12,000 
42.100 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
66.000 
66.670 
65,800 

r<mnd§. 
1,000 
5,000 
10.000 
15,000 
20.000 
25. 000 
30.000 
35.000 
40,OuO 

2neh, 
0. 
.000125 
.000300 
.000450 
.000013 
.000775 
.00(1038 
.OCtlOO 
.001275 
*    .001350 
.001400 
.001450 
.001475 
.0CI538 
.001588 
.001613 
.001663 
.001725 
.001775 
.001888 
.013250 
.014250 
.«16513 
.016938 
.018250 
.019825 
.021376 
.023000 
.024688 
.026663 
.028788 
.030876 
.033150 
.035638 
.038313 
.041163 
.  044325 
.047625 
.051538 
.0575 
.0638 
.0713 
.0788 
.0888 
.1050 
.1425 

Inch. 
0. 

.000125 
.000175 
.000150 
.000163 
.000162 
.0001G:t 
. 000162 
.000175 
.000075 
.000050 
.000050 
.000025 
.000063 
.000050 
.000025 
.000050 
.000062 
.000050 
.000003 
.011412 
.001000 
.001263 
.001425 
.001812 
.001575 
.001550 
.001625 
.001688 
.001976 
.002125 
.002087 
.002275 
.002488 
.002675 
.002850 
.003162 
.003300 
.003918 
.005962 
.0068 
.0075 
.0076 
.0100 
.0162 
.0876 

Jneh. 
0. 

Jim*. 
0. 

Initialload. 

0. 



.000018 

.000013 

Elastic  Umit 

TensUe  strength.    • 
Load  at  time  of  roptnrE'. 

.. 

55,700 

88.490 

Elongation  per  inch  after  rapture,  0'^2075. 

Elongation  of  inch  sections,  'M2,  'M4,  'M8  (".57  fractured  section), 
''.25,  'M5,  ".]5,  'MO. 
Area  at  fracture,  I'Ml  x  ''.35  =;  .389  sqaare  inch. 
Contraction  of  area,  48.4  per  cent* 
Appearance  of  fracture  fine,  silky. 


TESTS   OP   IRON   AND   9TEEL. 
No.  427. 
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Compression  Test, 
Marks,  3656. 
Length,  ir'.995. 
Diameter,  l'M29. 
Sectional  area,  1.00  sqaare  inch. 
Diameter  of  centers,  ^'.37,  ''.37. 
Minimnm  bearing  surface,  .892  square  inch. 


Applied  loads. 


Total. 


Per  square 
inon. 


CompTes- 
sionper 
in. 


inol 


Socceasive ' 

oompres- 

sioD  per 

incfi. 


Permanent 
set. 


Saccesaivo 

permanent 

set. 


Bemarks. 


Pounda. 
1.000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,000 
35,000 
30,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 
54.500 
55,000 
55,500 
56,000 
56,500 


Poundi. 
1«000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
86,000 
87,000 
88,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
54,000 
54,500 
55,000 
55, 500 
50,000 
56,500 


Inck. 
0. 

.000130 
.000280 
.000430 
.000620 
.000780 
.000960 
.001110 
.001140 
.001190 
.001230 
.001240 
.001280 
.00!  320 
.001360 
.  001390 
.001430 
.001470 
.001400 
.001520 
.001560 
.001600 
.001620 
.001670 
.001710 
.001750 
.001780 
.001830 
.001850 
.001890 
. 001920 
.001990 


Inch. 
0. 

.000180 
.000150 
.000150 
.  000190 
.  000160 
. 000180 
.000150 
.000080 
.000050 
.000040 
.000010 
.000040 
.000040 
.000040 
.000030 
.000040 
.000040 
.000020 
. 000030 
.000040 
.000040 
.  000020 
.000050 
.000040 
.000040 
.000030 
.000050 
.000020 
.000040 
.000030 
.000070 


Inch.  Inch. 


Initial  load. 


"a 



.000020 

.000020 



- 

Elastic  limit. 


Ultimate  strength. 


General  summary,  '* 

Elastic  limit  per  sqaare  inch  of  original  section ponnds..       54.  ()00 

Compression  per  inch  nnder  stress  at  elastic  limit inch..    0.001780 

Ultimate  strength  per  square  inch  of  original  section pounds..       56,500 

Manner  of  failure triple  flexure 
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TfiSTS   OF  IBOK  AND  STEEL. 


No.  428. 

Oimpressian  Te9t 
Marks,  3656 . . 
Length,  12''.00. 
Diameter,  l'M29. 
Sectional  area,  1.00  sqnare  inch. 
Diameter  of  centers,  ".37,  ''.39. 
Minimum  bearing  sorface,  .881  square  inch. 


Applied  loads. 

Compres- 
sion per 
incST 

Sncoessive 
compres* 

Permaoent 
set. 

SnooessiTe 
set 

Bemarks. 

Total 

Per  sqnare 

PotMid*. 

1,000 

^000 

10.000 

l^ooo 

20,000 
25.000 
80.000 
35.000 
40,000 
41.000 
43,000 
43.000 
44.000 
45.000 
48.000 
47,000 
48.000 
49.000 
60,000 
51.000 
62.000 
63.000 
54.000 
55.000 
55.500 
65.700 
65,80A 

65.900 
60.000 
68,100 
56,200 
;    66,850 

Poundi. 
1,000 
^000 
10,000 
15,000 
20.000 
25,000 
80.000 
85,000 
40,000 
41,000 
4'AOOO 
43,000 
44,000 
46.000 
46.000 
47.000 
48.000 
49.000 
50,000 
51,000 
62,000 
68.000 
64,000 
65,000 
55.600 
65.700 

6S»800 

55.900 
68.000 
66,100 
66.200 
66^850 
56^600 

Indi, 
0. 

.000140 
.000800 
.000470 
.000820 
.000780 
.000970 
.001120 
.001200 
.001320 
.001870 
.001410 
;001450 
.001470 
.001500 
.001620 
.001660 
.001600 
.001680 
.001650 
.001690 
.001730 
.001770 
.001820 
.001860 
.001910 
C   .004860 
\   .0100 
.0110 
.0110 
.0110 
.0110 
.0110 
.0120 

Indi, 
0. 

.000140 
.000160 
.000170 
.000160 
.000160 
.000190 
.000160 
.000170 
.000030 
.000060 
.000040 
.000040 
.000020 

.oooo:to 

.000020 
.000040 
.000040 
.000030 
.000020 
.000040 
.000040 
'000040 
.000060 
.000040 
.000060 
.002040 
.006160 
.0010 

0. 

0. 

0. 

0. 
.0010 

Indi, 

0. 

JfidL 

Initial  load. 

Elasttc  limit. 
Ultimate  strength. 

.000020 

.000020 

.000040 
.000060 

.000020 
.000010 

'.V.'.'.V.'.'/.V. 

dJrS^', 
.10 
.15 
.19 
.20 
.22 
.24 
.27 

58.500 

General  ewmmarjf, 

Elastio  limit  per  square  inoh  of  original  seetion poonds..       66.000 

Compression  per  inch  under  stress  at  elasUo  limit.... inch..    Oi  001820 

Ultimate  strength,  per  sqnaieinoh  of  original  sectioii pounds..       SA,6m 

^ TOffaUnre triple  flexure 


TESTS   OF   IRON   AND   STEEL. 

No.  429. 

ComprcBsian  Test 
Markfl,  3711. 
Length,  12''.00  . 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ".35,  '^.35. 
Minimum  bearing  surface,  .904  square  inch. 
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Applied  loadi. 

Comprea* 

aionper 

inch. 

Snccessive 
compres- 
sion per 

Pennsaent 
sot 

Saccessive 

permanent 

set 

Remarks. 

TotiO. 

Pernqiuffe 
iDoh. 

Pvundi, 
1,000 
^000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 

52,700 

58,000 
68,300 

FtmndM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
80,000 
85,000 
40.000 
41,000 
42.000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 

52,700 

53.000 
58.800 

InelL 

0. 

.000120 
.000260 
.000410 
.000580 
.000730 
.000890 
.001080 
.001240 
.001280 
.001320 
.001870 
.001410 
.001440 
.001470 
.001490 
.001680 
.001560 
.001590 
.001610 
.001640 
C  .001670 
\   .012000 
.0180 
.0140 

Inch. 
0. 

.000120 
.000140 
.000180 
.000170 
.000150 
.000160 
.000190 
.000160 
.000040 
.000040 
.OOC050 
.000040 
.000030 
000030 
.000020 
.000010 
.000030 
.000030 
.000020 
.000030 
.000030 
.010330 
.0010 
.0010 

Inch. 

Inch. 
0. 

Initial  lo«L 

Elastic  limit 
Ultimate  atrsastli. 

0. 

.000020 

.000020 

.. 

chord,  W. 

.20 

.28 
.28 

• 

General  eummary. 

Elastic  limit  per  sqnare  Inch  of  original  section pounds..      52.000 

Compression  per  inch  under  stress  at  elastic  limit Inch..  0.001640 

Ultimate  strength  per  square  inch  of  original  section pounds..      53.800 

Manner  of  failure triple  flexure 
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TESTS   OP   IKON   AND   STEEL, 


No.  430. 

Catnpresaion  Test. 
Marks,  3711  .  . 
Length,  ir'.994. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  '^34,  '^36. 
Minimum  bearing  surface,  .898  square  inch. 


AppUedloAdtf. 

Compreft- 

sionper 

inotu 

Sacoemive 

oompres- 

•  lion  per 

inch. 

Permanent 
set. 

SocceaaiTe 
■et 

Senaiks. 

Total. 

Persqnare 
inch. 

Ptntndt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42  000 
43.000 
44,000 
44,500 
45.000 
46.000 
47,000 
48,000 
40,000 
50,000 
51.  COO 
62,000 
63,000 
64,000 
64,940 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42,006 
43,000 
44,000 
44,500 
45,000 
46,000 
47,000 
48.000 
49,000 
60.000 
51.000 
62,000 
63,000 
64,000 
64,940 

Inch, 
0. 

.000120 
.000270 
.000420 
.000500 
.000760 
.000020 
.001080 
.001240 
.001280 
.001320 
.001370 
.  001410 
.001490 
.002240 
.002500 
.003600 
.004450 
.005600 
.0100 
.0120 
.0120 
.0130 
.0140 
.0150 

Inch, 

0. 

.000120 
.000150 
.000150 
.  000170 
.000170 
.000160 
.000160 
.000160 
.000040 
.000040 
.000050 
.000040 
.000080 
.000750 
.000260 
.OOUOO 
.000850 
.001150 
.0044 
.0020 

0. 

.0010 
.0010 
.0010 

Inch. 
0. 

Inek. 
0. 

Initlalload. 
Xluticlimit. 

0. 

.000020 

.000020 

Maximum 

chord  l^. 
.02 
.03 
.05 
.06 
.08 
.10 
.17 

General  BumtMry, 

BlaetioUmtt  per  BqoMe  inch  of  original  section pounds..       44.900 

Compression  per  inch  under  stress  at  elastio  limit inch.,    a  001410 

mtimate  strength  per  square  inch  of  original  section pounds..       5<9I0 

Manner  of  fkSlnrs triple  flexure 


TfiBTS  OF  IBON  AND  STEEL. 

No.  430^. 

0ompre9si&n  Test 
Harks,  3730  . 
Length,  11''.988. 
Diameter,  V'.129. 
SectioDal  area,  1.00  square  inch. 
Diameter  of  centers,  '^33,  '^35. 
Minimum  bearing  surface,  .904  square  inch. 
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•Compras- 

tiooper 

IncL 

Soooessive 
oompns- 
■ion  per 

Mt 

SaooeMiTe 

pennanent 

aet. 

Remarks. 

TotaL 

PerMOAre 

PMMUlt. 

1,000 
5.000 
10.000 
16.000 
20,000 
26.000 
80,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
44,100 
44,200 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 

1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
80.000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
44.100 
44,200 
45,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 

0. 

.000110 
.000270 
.000440 
.000600 
.000750 
.000920 
.001080 
.001260 
.001820 
.001350 
.001400 
.001440 
.001560 
.0D2900 
.004150 
.0060 
.0080 
.0090 
.0100 
.0100 
.0120 
.0140 

Inch. 

a 

.000110 

.000160 

.000170 

.000160 

.000150 

.000170 

.000160 

.000180 

.000060 

.000030 

.000050 

.000040 

!  000120 

.001340 

.001260 

.001850 

.«02C 

.0010 

.0010 

a 

.0020 
.0020 

Intk. 
0. 

JfU*. 

Initial  UmmI. 

Elasiio  limit 
Ultimato  strength. 

a 

. 

' 

.000040 

.000040 

dejieetion 
chord  10". 

.01 

.08T 

.07 

.00 

.10 
12 

.14 

.22 

General  aummm^. 

Elasticlimit per  ■qoare Inoh of  original  aeotlon ponads..        44.000 

Compieaaion  per  inoh  onderatreM  at  elastic  limit Inoh..      0.001440 

UltimAte  strength  per  sqoare  inch  of  original  section pounds..         62.000 

ICanner  of  fiilare • triple  flexure 
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TESTS   OF  mON  AND  STEEL. 


No.  431. 

Campremon  Test 
Marks,  3730.  • 
Length,  11''.990. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ''.33,  ''.35. 
Minimum  bearing  surface,  .904  square  inch. 


Applied  loads. 

Compres- 

tionper 

inch. 

SncoMslTe 

oompres. 

uonper 

inoL 

Permaawt 

Mt. 

SnooeMire 

Bemwke. 

TotaL 

PersqoAre 
incii. 

Poyndi. 
1.000 
5.000 
10.000 
15.000 
20.000 
25,000 
30,000 
85.000 
40,000 
41.000 
42,000 

42,400 

48,000 
44.000 
45.000 
46.000 
47.000 
48.000 
49.000 
49,700 

Poundi. 
1,000 
6.000 
10,000 
15,000 
20.  €00 
25,000 
80.000 
85,000 
40,000 
41.000 
42.000 

42.400f 

48.000 
44.000 
45.000 
40.000 
47.000 
48  000 
49,000 
49,760 

ilMft. 

a 

.000110 

.000870 

.000480 

.000500 

.000760 

.0009M 

.001120 

.001270 

.001810 

.001830 

.001840 

.002080 

.002800 

.005600 

.0080 

.0090 

.0100 

.0110 

.0180 

.0140 

Inek. 
0. 

.000110 
.000160 
.0001(« 
.000160 
.000170 
.000170 
.000190 
.000150 
.000040 
.000020 
.000010 
.000740 
.000720 
002800 
.0024 
.0010 
.0010 
.0010 
.0020 
.0010 

Inek. 
0. 

IndL 
0. 

Initial  load. 

a 

.000020 

.000020 

VUfftl^  limit                  ' 

.03 
.00 
.12 
.18 
.15 
.38 
.28 

* 

TntfanateBtreogth. 

GeMral  aummanf, 

SlasticUmitpersqiiaieiiiohof  oiiginalaeotton poonda..       42,000 

Compreaaion  per  fnoh  under atreaa »t  elaatio  Umit ineh..    0.001330 

XJltSmateatrengtliperaqnaieinolioforigbnlaeollon ^ poonda..       40.780 

Manner  of  fidlore triple  flesmro 


T£8TS  OF  IRON  AND  STEEL* 

No,  432. 

Compression  Teat. 
Marks,  3741. 
Length,  ir'.987. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameters  of  centers,  ".38,  ".42. 
Minimum  bearing  surface,  .861  square  inch. 
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AppUodloadi. 

Compres- 

Bton  per 

inch. 

SaoceMiTo 

oompres- 

sionper 

incB. 

Permanent 
ftet. 

SaocetfsiTo 

Bemarke. 

TotiO. 

Per  sqiuure 
incn. 

Poundf. 
1,000 
5.000 
10,000 
15^000 
20,000 
25,000 
80,000 
85,000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
56,800 
57,000 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
51.000 
52,000 
53,000 
54.000 
55,000 
66,000 
56.800 
57,000 

Inch. 
0. 

.000130 
,    .0002il0 
.000440 
.000610 
.000770 
.000940 
.001110 
.001280 
.001320 
.001870 
.001400 
.001480 
.001470 
.001500 
.001520 
.001560 
.001590 
.001620 
.C01fi60 
.001700 
.  001730 
.  0017/0 
.001820 
.001870 
.001890 

Inch. 
0. 

.000180 
.000160 
.000150 
.000170 
.000160 
.000170 
. 000170 
.000170 
.000040 
.000050 
.000030 
.000030 
.000040 
.000030 
.000020 
.000040 
.000030 
.000030 
.000040 
.000030 
.000030 
.000040 
.000050 
.000050 
.000020 

Inch. 
0. 

Inch. 

0. 

Initial  load. 

EUMtic  limit. 
Ultimate  itrength. 

0. 

.600030 

.000080 

Meunmum 
d«/iection 
chord  10". 
.6 

General  «iMiiiiiafy. 

Elantic  limit  per  iqnare  inch  of  original  section poonda..       56,800 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001890 

Ultimate  strength  per  square  inch  of  original  section pounds..       67,000 

Manner  of  failure • triple flexu^ 

9.  Ex.  36 63  • 
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TESTS   OF  IRON  AND   STEEL. 


No.  433. 


OampresHan  Teat 
Mark89  3741.. 
Length,  11^996. 
Diameter,  rM29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ^'.36,  '^38. 
Minimum  bearing  surface,  .887  square  inch. 


Applied  iMdB. 

Compres- 

tionper 

incL 

SnooesaiTe 

oompres- 

sionper 

inoL 

Permanent 
aet 

SacoeaaWe 

ToteL 

Peraqvaxe 
inoh. 

aet 

BemATka. 

Povndt. 
1,000 
6^000 

10,000 
16b  000 
20.000 
2^000 
80,000 
86^000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46^000 
47,000 
48,000 
40,000 
60,000 
61,000 
62.000 
68,000 
68,100 
63,480 
64,000 
66^000 
6^800 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
68,000 
63,100 
63,480 
64,000 
65,000 
55^800 

Inch. 
0. 

.000110 
« 000270 
.000420 
.000580 
.000740 
.000010 
.001080 
.001240 
.001280 
.001310 
.001840 
.001380 
.001420 
.001470 
.001400 
.001520 
.001570 
.001500 
.001620 
.001670 
.001720 
.002430 
.002880 
.0100 
.0110 
.0140 

0. 

.000110 
.000160 
.000150 
.000160 
.000160 
.000170 
.000170 
.000160 
.000040 
.000030 
.000030 
.000040 
.000040 
.000050 
.000020 
.000030 
.000050 
.000020 
.000030 
.000050 
.000050 
.000710 
.000460 
.007110 
.0010 
.0030 

JfiM. 
0. 

IfUh, 
0. 

EUaUolimiU 
UlUmste  Birongtb. 

0. 

.000020 

.000020 

Maximum 
deJUetwn, 
Chord  10". 

.13 
.15 
.26      . 

General  eummary, 

Blimit  peraqnueinohof  origlnAlaection ponnda..    68,000 

Ocmpreaaion  per  inch  nnder  atreaa  at  elastio  limit inch.. 0.001720 

Xntiiuitealrangth  per  aqoare  inoh  of  original  aeotion ponnda..    56.800 

rof|ailnre triple  flexure 


T£8TS   OF   IRON   AND   STEEL. 

No.  434. 

VompressUm  Test. 
Marks,  3753. 
Length,  11''.992. 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ".34,  ".42. 
Minimum  bearing  surface,  .861  square  inch. 
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Applied  loads. 

Compres 

sioD  per 

inch. 

Saccessive 

comprea- 

sion  per 

inch. 

set. 

Socceasive 

Bemarka. 

Total. 

Pep  square 
inok 

permanent 
aet. 

Pound*. 
1.000 
5.000 
10,000 
15,000 
20.000 
25,000 
30.000 
85,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50.000 
50,800 
61,  COO 
51.500 
52.000 
62.600 
53.000 
63,600 

.uooo 

64.500 
56.000 
55.500 
66.000 
66.600 
67,000 
67,600 
68^000 

Poundf. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30, 000 
35.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
50.800 
51,000 
51,500 
62,000 
52,600 
63,000 
63,500 
64.000 
64,500 
55.000 
65.500 
66,000 
56,r,00 
57,000 
57,500 
58,000 

Inelu 
.0. 
.000120 
.000280 
.000430 
.000620 
.000780 
.000050 
.001110 
.001280 
.001320 
.001300 
.001420 
.001470 
.001400 
. 001520 
.001570 
.001000 
.001030 
.001070 
.001720 
.001700 
.001870 
.001950 
.002030 
.002110 
.002210 
.002280 
.  002410 
.002520 
.002630 
.002720 
.002860 
.002940 
.003090 
.003280 

Ineh, 

0. 

.000120 
.000160 
.000160 
.000100 
.000160 
.000170 
.000160 
.000170 
.000040 
.000070 
.000030 
.000050 
.000020 
.0000.)0 
.000050 
.000030 
.000030 
.000040 
.000050 
.000070 
.000060 
.000080 
.000080 
.000080 
.000100 
.000070 
.000130 
.000110 
.000110 
.000090 
.000140 
.000080 
.000160 
.000190 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Blaatlo  limit 

0. 

.000040 

.000040 

{ 

.....  ..... 

.000070 

.000000 

General  eummanf. 

Slaatfclimit  per  aqnare inch  of  original  aeotion pooada..      50,800 

GompTeaaion  per  inch  under  atreaa  at  daatio  Umit ;inoh..  0.001720 

Ultimate  atrength  per  aqnaroinoh  of  origiiialaectioii pounds..      68,000 

Manner  of  fidlore ~ triple  flexnie 
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TESTS  OP   IRON   AND   STEEL. 
No.  435. 


CampreatfUm  Test 
Marks,  3753  .  . 
Length,  ir'.995. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Diameter  of  centers,  ".41,  ".41. 
Minimam  bearing  sarface,  .808  square  inch. 


Applied  loftds. 

Compres- 
■ion  per 

iBOh. 

Succeeaive 

oomprea- 

sioD  per 

inch. 

PeriDMient 
■et. 

SnooeeiiTe 

permanent 

set. 

Beauffke. 

Total. 

Per  eqasre 
inch. 

Povndt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
48,500 
49,000 
49,500 

51,000 
52,000 
53,000 

Poundt. 
1,000 
6,000 
10.000 
15.000 
20.000 
25.000 
.     80.000 
85,000 
40,000 
41,000 
42.000 
48,000 
44,000 
45.000 
46.000 
47,000 
48,000 
48.500 
49,000 
49,500 
50.000 
50,500 
51,000 
52,000 
58.000 

Inch. 

0. 

.000120 
.000280 
.000440 
.000610 
.000770 
.000930 
.OOUOO 
.001270 
.001300 
.001340 
.001880 
.001420 
.001460 
.001490 
.001680 
.001580 
.001600 
.001680 
.001740 
.001850 
.001020 
.002150 
.0110 
.0160 

Inch. 
0. 

.000120 
.000160 
.000160 
.000170 
.000160 
.000160 
.000170 
.000170 
.000030 
.000040 
.000040 
000040 
.000040 
.000030 
.000010 
.000050 
.000020 
.000080 
.000060 
.000110 
.000070 
.000290 
.008850 
.0050 

Inch. 
0. 

IfUh 

0. 

Initinlloed. 
ElMtloUmit 

0. 

.000020 

.000020 

aiord  10". 
.08 
.15 
.24 

t 

General  9ummary, 

EImUo  limit  per  Hqnaie  inoh  of  original  eeottoB ponndo..       48L560 

Compreenion  per  inch  under  itieas at  elMtio  limit in<di..  01001600 

Ultimate  strength  per  eqaare  inoh  of  original  aeotion poonda..     58,000 

Manner  of  fkilnre trqdef 


TESTS  OF  IBON  AND  STEEL.  997 


STEEL  SPECIMENS  FROM  THE  NEW  SMAFT  OF  THE  DOLPHIN. 


I 

J 


KJYeyy  ^/tei^  o/^  e/t^c  J?ol/yhi'^  . 


^occt^iort.  o/* tS'^e.c^yrzerttS' 


.j^r'^vz  <Ji/'*S'J!fecz)tTter?tS'. 


s. 


■* 

-^ 
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TESTS  OF  IRON- AND  STEEL. 


999 


No.  552. 

Elongations  of  specimens  measared  with  dividers  and  scale,  after 
elastic  Umits  were  passed . 
Matks,  3787i. 
Sectional  area,  1^^245  x  '^751  =  .935  sqilare  inch. 


AppUad  loads. 

In  sAvged  length. 

Semarka. 

TotiO. 

PerMoarB 
incL 

Elongation. 

Set. 

Fimndi. 
98.000 
40.000 
42,000 
44.000 
46^000 
48,000 
60,000 
68.000 
64^000 
66.000 
68,000 
00,000 
68.000 
64,000 
64,080 
62,100 

Ptnmdt, 

.18 
.16 
.18 
.10 
.22 
.24 
.27 
.33 
.86 
.43 
.50 
.60 
.76 

i.ai 

L37 

Inch. 

TensQe  atrengtb. 

Load  at  time  of  rnptnre.  • 

60,620 

EloDgation  after  rapture,  1''.71  =  21.4  per  cent. 
Elongation  of  inch  sections/'.U/MS,  M5,  M8/'.23/^43»,^26,'M7. 
Area  at  fracture,  r'.03x  ''.61  =  .628 square  inch. 
Contraction  of  area,  32.8  per  cent. 

Appearance  of  fracture,  dull  silky  50  per  cent,  granular,  radiating 
from  the  silky  section  50  per  cent. 


Marks,  3787, 
Sectional  area,  r'.245x 


No.  553. 
'^755  =  .940  square  inch. 


Appliedloada. 

In  ganged  length. 

Bemarka. 

Total 

Fersqnare 
Inch. 

Elongation. 

Set. 

Pmmdt. 
84,000 
86^000 
88.000 

40.000 
42,000 
44.000 
46,000 
48,000 
60,000 
62,000 
^000 
66.000 
68,000 
60,000 
03,000 
64,000 
06^000 

oe;800 

Pounds. 

Jneh. 
.04 
.05 
.06 
.065 
.08 
.00 
.11 
.18 
.17 
.20 
.28 
.25 
.80 
.85 
.40 
.46 
.67 

Inch. 

• 
maximnm  load 

70,633 

Elongation  after  rupture,  ''.58=  7.2  per  cent. 
Elongation  of  inch  sections,  ".09»,  ".06,  ''.06,  ''.08,  ".07,  ".07. 
Area  at  fracture,  "1.20  x  ".74  =  .888  square  inch. 
Contraction  of  area,  5.5  per  cent. 

Appearance  of  fracture,  granular  100  per  cent.,  radiating  from  a 
center  near  one  comer  of  the  fractured  surface. 


1000  TESTS   OP  IRON  AND   STEEL. 

No.  654. 
Marks,  STSTs. 
Sectional  area,  V'-245  x  '^755  =  .940  square  inch. 


AppUed  loads. 

In  ganged  lengUi. 

lUimarVs. 

ToUL 

Per  square 
inch. 

Elongation. 

Set 

Poundt, 
38,000 
40^000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66.000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
71,600 

Pounds. 

InOt. 

.04 

.05 

.055 

.056 

.065 

.08 

.00 

.11 

.13 

.14 

.17 

.21 

.23 

.26 

.20 

.94 

.97 

IndL 

Tensile  strength.    Broke  nnder  the  maximnm 
load. 

\ 

76,064 

Elongation  after  rupture,  ''.39=4.9  per  cent. 

Elongation  of  inch  sections,  ''.06,  ".06»,  ".06,  ".04,  ".05,  ".04,  ".05,  "03. 
Area  at  fracture,  1".22  x  ".73  =  .891  square  inch. 
Contraction  of  area,  5.2  per  cent. 

Appearance  of  fracture,  granular  100  per  cent,  radiating  from  a  point 
at  the  middle  of  one  edge  of  the  bar. 

No.  565. 
Marks,  37874. 
Sectional  area,  1".232  x  ".752  =  .927  square  inch. 


Applied  loads. 

In  ganged  length. 

Bcmarka. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
42,000 
44,000 
46,000 
48.000 
60,000 
62,000 
64.000 
66,000 
68,000 

.  60,000 
62,000 
64.000 
66,160 

Poundf. 

Inch. 
.03 
.035 
.036 
.04 
.05 
.06 
.076 
.10 
.11 
.12 
.14 
.16 
..  1    

Inch. 

Tensile  strength.    Broke  nnder  the  maximnm 
load. 

70,280 

02. 


Elougation  after  rupture,  ".16  =  2.0  per  cent. 
Elongation  of  inch  sections,  ".04,  ".02,  ".02,  ".01,  ".02,  ".01,  ".02, 
Area  at  fracture,  1".22  x  ".75  =  .915  square  inch. 
Contraction  of  area,  1.3  per  cent. 
Appearance  of  fracture,  granular  100  percent,  radiating  from  a  point 
J"  from  edge  of  fractured  surface. 


TBBT9  OF  mON  AND  STEEL. 

No.  506. 
Marks,  3787. 
Seotional  area,  r'.260  x  ".608  »  .639  sqaareiaoh. 
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Applied  loads. 

In  ganged  langth. 

Semulu. 

ToteL 

^^u"^ 

Set 

Paunda, 
30,000 
31,000 
32,000 
83,000 
84.000 
35,000 
86,000 
87.000 
38,000 
80,000 
40,000 
41,000 
42.000 
48,000 
44.000 
46.000 
46,600 
46,000 
46,600 
47,000 
47.180 
47,600 
42,100 

PaundM. 

JlMfttff. 

.086 
.00 
.106 
.106 
.20 
.21 
.28 
.26 
.27 
.80 
.38 
.38 
.48 
.40 
.68 
.60 
.77 
.88 
.06 
1.22 
L84 
L49 

JmJL 

Loadattimeofraptue. 

*•"."•••""■"" 

• 

76^617 

Elongation  after  rapture,  2'^03  =  25.4  per  cent. 
Elongation  of  inch  sections,  M3,  'M9,  '^25,  ^62»,  ''.28,  ''.21,  M8, 
".17. 
Area  at  fractnre  ".90  x  "M  s  ".306  square  incb. 
Contraction  of  area,  51.3  per  cent 
Appearance  of  fracture  silky,  traces  of  lamination. 


1002 


TESTS  OF  IBON   AND   STEEL. 
No,  657. 


Marks,  3787.  • 

Sectioaal  area,  .1^^260  x  ''.505  •»  .631  square  inch. 


Applied  lottds. 

In  gauged  length. 

TUm.m^'k^ 

ToteL 

PerMwure 
inoL 

Sloogation. 

Set 

Pmmdt. 
20,000 
27,000 
28,000 
20,000 
80.000 
81,000 
82,000 
88.000 
84.000 
85.000 
86^000 
87,000 
88,000 
80.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
45.  SCO 
46,000 
46,100 
40.00Q 

Pimndt. 

Jnth$§. 
.08 
.085 
.04 
.04 
.046 
.05 
.14 
.17 
.10 
.22 
.25 
.27 
.82 
.80 
.48 
.47 
.52 
.83 
.78 
.69 
1.25 
L40 
1.58 

JmA. 

' 

1 

• 

1 

1 

73,050 

Temile  Rtmngtrh. 

Loed  At  Umeof  roptnrei 

EloDgatioa  after  raptare,  2'^26  =s  28.2  piBr  cent 

Elongation  of  inch  sections ,  'M8,  ".21,  ".27,  ".68»,  ".30,  ".24,  "^, ' 

Area  at  fractnre,  ".88  x  ^^32  =  .282  square  inch. 

Contxaction  of  area,  55.3  per  cent. 

Appearance  fine,  silky;  trace  of  kunination. 


.16. 


TESTS   OP   IRON  AND   STEEL. 

No.  55S. 
Marks,  3787... 
Sectional  area,  r^250  x  '^441=.551  sqaare  inclu 
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1 

AppUed  loads. 

In  ganged  length. 

-* 

Total. 

"^'ibX'"^  =l-«-tion. 

Set 

Pounds. 
27,000 
28,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
8%  000 
86,000 
87,000 
38,000 
30,000 
40,000 
41.000 
4^000 
4^460 
37,100 

Pounds. 

Inches, 
.03 
.035 
.035 
.045 
.06 
.24 
.30 
.31 
.34 
.40 
.45 
.52 
.62 
.70 
.87 
1.18 
1.85 

Jneh, 

Tensile  strengtiL 

Load  at  time  of  rnptorsw 

-P-— 

77,060 

Elongation  after  rupture,  2'Ml  =  26.4  per  cent. 

Elongation  of  inch  sections,  'M7,  ".21,  ''.23,  ''.41»,  ''.50»,  ''.26,  ".19, 
".15, 

Area  at  fracture,  ".91  x  ".30  =  .273  sqaare  inch. 

Contraction  of  area,  50.4  per  cent. 

Fracture  took  place  at  center  punch  mark  of  inch  section.  Appear- 
ance silky;  trace  of  lamination. 

No.  559. 

•    Marks,  3787 

Sectional  area,  1".250  x  ".441  =  .551  square  inch. 


AppUed  loads. 

In  ganged  length. 

Semarks. 

TotaL 

Per  scnisre 
inoL 

Elongation. 

Set. 

Pounds. 
27,000 

20|000 
30.000 
31,000 
82,000 

85,000 
86,000 
87,000 
38,000 
80  000 
30,600 
84,500 

Pounds, 

Inehes, 
.04 
.10 
.24 
.28 
.205 
.88 
.87 
.42 
.48 
.58 
.68 
.83 
1.07 
1.54 

Inch.  • 

• 

Tensile  strength. 
Load  at  time  of  rnptore. 

71,870 

Elongation  after  rupture,  1".93  =  24.1  per  cent. 

Elongation  of  inch  sections,  ".18,  ".20,  ".30»,  ".58»,  ".20,  ".15,  'M7, 
",15. 

Area  at  fracture,  ".91  x  ".31  =  .282  square-inch. 

Contraction  of  area,  48.8  per  cent. 

Fracture  took  pUice  at  center  punch  mark  of  inch  section.  Appear- 
ance  fine,  silky;  trace  of  lamination. 
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31.— WBOVOHTIBOH  BAILWAT  AXLES. 

[Tenaile  tests  of  tender^ixles.    M.ister  oar  builders  standard,  forged  from  doable-rolled  muok  bars.] 
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This  series  of  axle  tests,  began  September,  1883,  is  carried  on  for  the 
purpose  of  determining  whether  a  change  in  structure  takes  place  in  a 
metal  originally  ductile  and  fibrous  to  a  brittle,  granular,  or  crystalline 
state,  resulting  from  exposure  to  such  conditions  as  are  met  with  in  the 
ordinary  service  of  a  railway  axle. 

Twelve  axles  were  forged  from  one  lot  of  double-rolled  muck  bars, 
and  in  their  manufacture  were  practically  treated  alike.  Each  axle  was 
mai^e  from  a  pile  composed  of  nine  bars,  each  G"  wide,  J"  thick,  and  3' 
5''  long,  and  was  finished  in  four  heats,  two  heats  for  each  end. 

The  forging  was  done  by  the  Boston  Forge  Co.,  in  their  improved 
hammer  dies,  which  finish  the  axle  very  nearly  to  its  final  dimensions. 

Two  axles  were  taken  for  immediate  test,  to  show  the  quality  of  the 
finished  metal  before  it  had  performed  any  railway  service,  and  serve 
as  standards  to  compare  with  the  remaining  ten  axles,  to  be  tested  after 
they  had  been  in  ase. 

The  axles  are  in  use  in  the  tender  trucks  of  express  locomotives  of  the 
Boston  and  Albany  Railroad.  Mr.  A.  B.  Underhill,  superintendent  of 
motive  power,  contributes  the  axles  and  furnishes  the  record  of  their 
mileage. 

These  tenders  have  two  trucks  of  four  33''  wheels  each,  and  weigh 
when  fully  loaded  with  G  tons  of  coal  and  3,000  gallons  of  water  07,000 
pounds.  They  make  daily  trips  from  Boston  to  Springfield  and  return, 
thus  running  1,400  miles  per  week,  with  occasional  extra  trips. 

Observations  were  made  on  the  deflection  of  the  axles  in  the  trucks. 
For  this  purpose  a  bar  was  suspended  from  the  axle,  carrying  at  the 
middle  of  its  length  a  micrometer  screw  ;  the  points  of  support  were 
46J"  apart,  just  inside  the  wheels.  The  initial  reading  of  tlie  microm- 
eter was  taken  with  the  weight  of  the  tender  carried  by  hydraulic 
jacks,  then  bringing  the  load  on  the  axles  by  tripping  the  jacks,  and 
taking  micrometer  reading  with  the  axle  in  its  deflected  shape. 

Deflection  of  axles  in  place.    V.  sine  for  chord  of  46^'', 

Tenders  fully  loaded. 


Tender. 

Forward  track 

Bear  truck. 

Forward.   ;      Koar. 

Forward. 

Rear. 

No.  129 

No.  134 
No.  130 

Inch.            Inch. 

Inch. 
.0315 
.0170 
.0311 

Inch. 
.0271 
.0213 
.0317 

.  0J04              .  0195 

Tender  No.  134  was  iQwered  slowly  with  the  jacks  upon  the  axles, 
which  accounts,  it  i.s  thought,  for  the  deflection  observed  in  this  case 
being  less  than  for  the  others,  by  not  disturbing  the  frictioa  of  tbe 
wheels  on  the  track. 

Subsequent  observations  were  made  on  tbe  axles  of  tender  No  136, 
which  had  been  changed  to  tender  No.  150,  using  on  this  occai^ion  a  de- 
flection bar  attached  to  the  axles,  40"  between  end  supports. 

The  bar  revolved  with  the  axles,  and  micrometer  readings  were  taken 
ou  the  compression  and  tension  sides  alternately  as  the  tender  was 
moved.  Correcting  the  micrometer  readings  tor  the  sag  of  the  deflec- 
tion bar,  the  following  results  show  the  total  movement  from  the  under 
or  compression  side  to  the  upper  or  tension  side  of  the  axles  at  the 
middle  of  their  length. 
8.  Ex.  36 ^04 
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Deflection  of  axles  in  place.    V.  sine  for  chord  of  40^'. 


Tender. 


Fonrard  track. 


ForwMiL  I      BeAT. 


Forward. 


Bear  track. 

Bear. 


Inch.      I       Inch 
.0602    I         .0579 


BeoMTka. 


Iiuk. 
.MOO    ;  Tender partiaDy  loaded  wbhl  ton «r  I 

coal  aad  1,600  gafloiia  of  water. 
.OOaO    I  Tender  fully  kiaded  witk  6  iOBa  ef ; 
;     ooalaadB,OOOedkiMof^ 
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After  a  ran  of  95,000  miles,  the  rear  axle  of  the  rear  truck  of  teuder 
No.  134,  marked  M  B3  was  removed  for  testing. 

Loaded  transversely  in  the  testing  machine  with  supports  46^'^  apart, 
gave  the  following  deflections :    . 


'^^^ 

Deflection 
at  middle. 

Inch. 
'  0. 
.0014 
.0028 
.0041 
.0053 
.0078 
.0104 
.0119 
.0146 
.0173 
.0188 
.0218 
.0241 
.0264 

Deflection 
set. 

Remarks. 

Poundt. 

1             200 
1              400 

Inch. 
0. 

Initial  load. 

1              600 

*             800 

1          1  000 

1,400 

1         1.800 

1         2,000 

1         2,400 

2.800 

3. 000 

8,400 

3,800 

4,000 

200 

.0084 

I          4,0C0 
1          4.400 

4.800 
:          5,000 

5.200 
200 

.0258 
.0282 
.0301 
.0321 
.0384 

.0036 

Second  loading  of  axle. 

Applied 
loads. 

Pounds. 

200 

1  200 

Deflection 
at  middle. 

Inch. 
0. 
flOffl 

Deflection 
set. 

Inch. 
0. 

Remarks. 

Initial  load. 

2,200              .0128 
3,200              .0186 
4,200              .0246 
5  200     1           -  0307 

200 

5,200 

200 

."0307' 

.0003 
*0003 

Begarding  the  axle  for  the  time  being  as  cylindrical  3'^96  diameter, 
the  modnlns  of  elasticity  by  computation  will  be  28,541,000  pounds. 

Applying  this  modulus  to  the  deflections  observed  in  rear  axle  of  the 
rear  trucks  of  tender  No.  150.  the  maximum  fiber  strain  is  found  to  be 
9,935  pounds  per  square  inch,  when  the  tender  was  partially  loaded, 
and  14,900  pounds  per  square  inch  when  fully  loaded. 

Taken  together  the  tensile  and  compressive  stresses,  which  are  equal, 
amount  to  19,870  and  29,800  pounds  per  square  inch  respectively  as  the 
range  of  stresses  over  which  the  metal  works. 

This  definition  of  the  limits  of  the  stresses  must  be  regarded  as  ap- 
proximate. There  are  influences  which  tend  to  increase  the  maximum 
fiber  strain,  such  as  unevenness  of  the 'track,  the  side  thrust  of  the 
wheel  flanges  against  the  rails.  On  the  other  hand,  the  inertia  of  the 
axle,  particularly  under  high  rates  of  speed,  would  exert  a  restraining 
influence  on  the  total  deflection. 

Nine  tensile  specimens  were  taken  from  each  axle ;  three  from  each 
end,  including  the  section  of  axle  between  the  box  and  wheel  bearings, 
and  three  from  the  middle  of  its  length.  They  are  marked  M.  B.,  with 
the  number  of  the  axle )  also  a  sub-number  and  letter  to  indicate  from 
what  part  of  the  axle  each  was  taken. 
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Axles  M.  B.i  and  M.  B.2  were  cut  in  the  lathe  to  the  required 
lengths  for  test  pieces,  using  a  cutting-off  tool  till  the  diameter  was 
reduced  to  about  1  J",  then  breaking  off  the  sections  transversely  under 
a  screw  press.  The  fractures  thus  found  were  fibrous  of  a  loose  lami- 
nated appearance  in  part,  and  granular  from  10  to  30  percent,  in  differ- 
ent sections.  The  size  of  the  granular  facets  averaged  from  ''.03  to 
''.04  diameter,  the  maximum  being ''.06  diameter. 

The  tensile  test  pieces  showed  fibrous  metal  and  generally  free  from 
granulation. 

The  muck  bar  had  a  higher  elastic  limit,  and  lower  tensile  strength, 
and  less  elongation  than  the  axles.  The  moduli  of  elasticity  of  tbe 
two  are  almost  identical. 

Between  loads  of  15,000  and  25,000  pounds  per  square  inch  the  muck 
bar  had  a  modulus  of  elasticity  of  29,400,000  pounds;  the  axles  (aver- 
age of  all  specimens  between  5,000  and  20,000  pounds  per  square  inch) 
was  29,367,000  pounds.  Individually  the  axles  showed  the  modulus  of 
elasticity  to  be  substantially  the  same  in  each. 

Specimens  taken  from  the  middle  of  the  length  of  each  axle  showed 
a  higher  elastic  limit,  greater  contraction  of  area,  but  practically  the 
same  tensile  strength  and  elongation  as  the  end  specimens. 

There  are  two  specimens  which  were  not  broken.  After  passing  the 
maximum  load,  and  while  local  contraction  was  going  on,  the  tests  were 
checked  and  specimens  removed  from  the  testing-machine.  These  bars 
are  reserved  for  future  examination,  to  determine  whether  the  straining 
followed  by  a  period  of  rest  will  cause  a  change  in  the  character  of  the 
fractured  surface. 

It  does  not  appear  from  these  tests  that  95,000  miles  run  has  produced 
any  effect  on  the  quality  of  the  metal. 

The  remaining  axles  now  in  service  will  be  examined  at  intervals, 
after  completing  additional  mileage. 

Tensile  Teat  of  DoubleroUed  Muck  Bar. 

.   Sample  of  the  material  from  which  twelve  experimental  tender-axles 
were  forged. 

Shape  of  bar. 


p-o"^ 


T 


_L 


Specimens  A  and  B  obtained  by  splitting  the  bar  longitudinally  in 
the  planer. 
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No.  538. 

Specimen  A. 

Sectional  area,  "2.98  x  ".76  =  2.26  square  inch. 
Gauged  length,  20". 
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Applied  loads. 


Poundi, 
2,260 
11,800 
22,600 
88,900 
36,000 
88,000 
40,000 
42,000 
44,000 
45.200 
40,000 
47.000 
48.000 
40,000 
50,000 
51,000 
52,000 
53,000 
64,000 
55, 000 
50,000 
56,500 
57,000 
58,000 
59,000 
60,000 
01,000 
62,000 
63,000 
04.000 
66,000 
67.800 
70,060 
72,820 
74,580 
70.810 
79,100 
81,360 
83,620 
a">,  880 
88.140 
00,400 
02,660 
94,920 
07,180 
99,440 
101. 700 
103, 960 
104,300 


Per  sqaaro 


incl 


sqaa 

ICD. 


Pounds. 
1,000 
5,000 
10,000 
15,000 


20,000 


25,000 


26,110 


80,000 
31,000 
32.000 
33.000 
34.000 
35.000 
36,000 
37,000 
38,000 
30,000 
40.000 
41.000 
42, 000 
43, 000 
44,000 
45. 000 
40.000 
46,160 


Elongation 
per  inch. 

Snccessivo 
elongation 
perlnoh. 

Permanent 
act. 

Sucoeaaive 

permanent 

set. 

Uemarlca. 

Inch. 
0. 
.000110 

Inch,      I  Inch, 
0.        0. 

.  000110   0. 

Inch. 
0. 

Initial  load 
ElaaticUmlt 
Tensile  strength. 

.100300 

.000190 

. 000175 

.000040 

.000035 

. 000035 

.000020 

.000045 

.000010 

.000020 

.000020 

.000016 

.000020 

.000016 

.000010 

.000026 

.000025 

.000010 

.000C40 

.000010 

.000030 

.000045 

.000050 

.000065 

.000390 

.000600 

.003960 

.005250 

.001800 

.001650 

.002300 

,001800 

.003550 

.003200 

.003200 

.003950 

.004700 

.004000 

.0056C0 

.0060 

.0065 

.0065 

.0090 

.0105 

.0100 

.01P5 

.0290 

0. 
0. 

.000475 

.  000515 

.OOOqpO 

.000585 

.000605 

.000650 

.000600 
.000680 

.000010 

.000010 

.000700 

.000716 

.000736 

.000750 

.000760 

.000785 

.000810 

.000820 

.000860 

.  000870 

000900 
.000945 

.000095 

.000085 

.000095 

.001060 

.001450 

.002050 

.006000 

.  011250 

.012350 

.  014200 

.016500 

.018300 

.0218.50 

.025050 

.028250 

.032200 

.036900 

.040900 

.046500 

' 

.0525 

.0590 

.0655 

.0745 

.0850 

.0050 

.  1135 

.1425 

' 

Elongation  per  inch  after  rupture,  ".1705. 

Elongation  of  inch  sections,  ".18,  ".16,  ".16,  ".16  (".35  fractured  sec- 
tion), ".16,  ".15,  ".17,  ".16,  ".17,  ".15,  ".15,  ".16,  ".16,  "14,  ".15,  ".15, 
¥M6,  ".18,  ".20. 

Area  at  fracture,  2".69  x  ".66  =  1.78  square  inch. 

Contraction  of  area,  21.2  per  cent. 
•   Appearance  of  fracture  fibrous,  lamellar. 
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No.  539. 

Specimen  B. 

Sectional  area,  2'^85  x  ".1^  ==  2.1G  square  inches. 
Gauged  length,  20". 


Applied  loadi. 


Total. 


Pound*. 
2.160 
10.800 
21.000 
82,400 
84,000 
30.000 
88,000 
40,000 
42,000 
43,200 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
61,000 
62,000 
63.000 
64,000 
64,800 
60,060 
69,120 
71,280 
73,440 
75,000 
77,760 
79. 920 
82,0g0 
84,240 
86,400 
88,560 
90,720 
92,660 
95, 040 
97,200 
08,100 


Per  square 
Incn. 


Eloncation 
por Inch. 


Poundt. 

1,000 

5,000 

10,000 

16,000 


20,000 


25.000 
'25,'930' 


30,000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36, 000 
37,000 
38,000 
39,000 
40,000 
41,000 
42, 000 
43,000 
41.000 
45,000 
45,420 


Inch. 
0. 

.  000140 
.000350 
.000545 
.000580 
.U00605 
.000645 
.000660 
.  000710 
.000745 
.000755 
.  000765 
.000785 
.000800 
.000815 
.000840 
.  000835 
.000880 
.000900 
.000925 
. 000055 
.001000 
. 001045 
.001160 
.  002150 
.007875 
.012650 
.018660 
. 014550 
. 015375 
.01600U 
.017950 
.  020225 
.023690 
.  027000 
.  031100 
.  035150 
.  039210 
.044500 
.0300 
.0665 
.0040 
.  0725 
.0840 
.00G5 
.1115 
.1425 
.  1675 


Successive 
eloDgatioD 
per  inch. 


Inch. 
0. 

.  000140 
.  000210 
.000195 
.000035 
. 000025 
. 000040 
. 000015 
.000050 
.000035 
.000010 
.000010 
.000020 
.000015 
. 000015 
.000025 
.000015 
.  001)025 
. 000020 
.000025 
.000030 
.000045 
.000045 
.000115 
.000990 
.  005725 
.004775 
.  001010 
.000890 
.000825 
.  001525 
.001050 
.002275 
.003405 
. 003310 
.004100 
.004050 
. 004060 
.  005200 
.0055 
.0065 
.0075 
.0085 
.  0115 
.0125 
.0150 
.0310 
.0250 


Permanent 
set. 


SnocessiTe 

permanent 

set. 


Inch. 
0. 
0. 
0. 
0. 


.000010 


.000060 


Inch. 


Keroarkfl. 


Initial  load. 


.000010    I 


.000030 


Elastic  limit. 


Tensile  strength. 


Elongation  per  inch  after  rupture,  ".1645. 

Elongation  of  inch  sections,  ".1 7,  ".17,  ".10,  ".17,  ".16,  ".17,  ".17,  ".18, 
".19,  ".10,  ".19,  ".17,  ".17,  16,  ".16,  ".16,  ''.16,  ".14,  ".13,  ".16. 
Area  at  fracture,  2".62  x  ".65  =  1.71  square  inch. 
Contraction  of  area,  20.8  per  cent.  • 

Appearance  of  fracture  flbrons,  lamellar. 
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TENSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXLE  M.Iii, 
No.  1524. 


Marks,  ^-^^ 

Diameter,  V'.HHd. 

Sectional  area,  1.00  sqaare  inch. 

Gauged  length,  10''. 


Applied  loads. 


Total. 


I  Per  saaare 
I      inch. 


Poundi. 
1.000 
5,000 
10,000 
15.000 
20,000 
21.000 
21,500 
2*J.000 
22.ft00 
23.000 
23.500 
24.000 
2i.500 
25,000 


2fl,000 
27.000 
28.000 
20.000 
30.000 
81.000 
3:'.  000 
33,000 
3»,000 
35.000 
30,000 
37.000 
38,000 
80,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
45, 300 
45.500 
45, 700 
46.000 
40.200 
40,3i>0 
40, 400 
40,5C0 
46,510 
38,500 


Pound$, 
1.000 
6.000 
10.000 
15.000 
20, 000 
21,00u 
21.500 
22,  UOO 
22.600 
23.000 
23.600 
24.0U0 
24.600 
25,000 
5.000 
10.000 
15,000 
20.000 
26.000 
27.000 
28,000 
29,000 
30.000 
81.000 
32.000 
33,000 
34.  OUO 
85.000 
8«i,l<00 
37.  OUO 
38.000 
80.000 
40.0(M) 
41.000 
42,000 
43. 000 
44.000 
45, 000 
4>.  300 
45.fOO 
45,700 
40.000 
46,200 
40,  300 
40.4OU 
40,  500 
40,510 
38,500 


In  ganged  length. 
Elongation.        Set. 


7n«Aet. 
0. 

.0013 
.00  JO 
.0048 
.00»>0 
.0071 
.0077 
.0082 
.0115 
.0174 
.  (»238 
.  03-26 
.  0303 
.0530 
.0402 
.0480 
.0497 
.  05)0 
.0704 
.1045 
.1312 


Remarka. 


Inek. 

0. 

0. 

0. 

.0001 
.0003 


I  Initial  load. 

I 


Elaatlc  limit 


.0449 


.1603 

.1811 

.210 



2.'mi 



.290 
.337 
378 

.44 

.48 



,!A 

.60 



.68 

75 



.84 

.05 
1.09 

;;;;•••;;; 

1.82 

1.40 

1.47 

l.GO 

1.00 

1  76 

1.80 

1.90 
2.04 
2.12 

TrnMile  strength. 
Load  ut  time  of  ruptoro. 


Elongation  after  fracture,  2.40  =  24  per  cent. 

Elongation  of  inch  sections,  ".24,  ''.25,  ".23,  ".21,  ".27,  ".50»,  ".23,  'M9, 
".15,  ".13. 
Diameter  at  fracture,  ".91;  area,  .650  sqnare  inch. 
Contraction,  35  per  cent. 
Appearance  of  fracture  fibrous. 
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TESTS   OF   IRON   AND   STEEL. 


No.  1527. 


Tension  Test 


Marke,  ^^l 

Diameter,  rM29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads.       !     In  gan;;ed  length. 
Tot»^-    !^*to2bTh^«»°Sfttion.'       Set 


Remarks. 


Pound*. 

1,000 

5,000 

10,000 

15,000 

20,000 

21.000 
21,500 
22,000 
22, 500 
23,000 
23,  500 
24,000 
24,500 
25,000 
20. 000 
27,000 
28.0J0 
2(',  000 
!J0.  000 
31,000 
32,000 
83, 000 
34, 000 
35,000 
80, 000 
87.000 
88,000 
39,000 
40, 000 
41.000 
42,000 
43,000 
43,500 
44.000 
44,500 
45,000 
45, 200 
4.'.,  220 
87, 100 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20.  OOO 
20.  500 
21,0(>0 
21,500 
22, 000 
22. 500 
23, 000 

23,  500 
24.000 

24.  500 
25,000 
20,000 
27,  OUO 
28.000 
20. 000 
80. 000 
31.000 
33,000 
33. 000 
34,000 
35,000 
30,000 
87.000 
88.000 
30.000 
40.000 
41.000 
42,000 
43,000 
43.500 
44.000 
44. 5(  0 
4.5.  OCO 
45,200 
45,  220 
37, 100 


Inehet. 

0. 

.0012 
.OOiO 
.0047 
.0000 
.0068 
.0071 
.0073 
.0070 
.('070 
.0062 
.0088 
.0092 
.Of  10 
.0222 
.0468 
.6740 
.0098 
.120 
.151 
.183 
.217 
.253 
.280 
.827 
.37 
.43 
.50 
.57 
.08 
.75 
.87 

1.04 

1.12 

1.25 

1.30 

1.58 

1.70 

1.95 


Inch. 
0. 
0. 
0. 
0. 

.0002 


Initial  kmd. 


Elastic  limit. 


.143 


Tensile  strenfrth. 

Load  at  time  of  fraotare. 


Elongation  after  fracture,  2^.63=20.3  per  cent. 

.  Elongation  of  inch  sections,  'MO,  'M0,'M5,  'M4,  'M9,  ''.20,  ''.33,  ".68», 
".32,  ".24. 
Diameter  at  fracture,  ".Z9 ;  area,  .490  square  inch. 
Contraction,  51  per  cent. 
Appearance  of  fra6ture  fine  fibrous. 
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1^0.  1528. 
Marks,  ^b^' 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  lO''. 


Applied  loads. 


In  gaagod  length. 


Total. 


Per  sqoare 


Hemarks. 


taX"|^»°»S«"""-:        S**- 


Pound*. 
1.000 

iooo 

10.000 
15. 000 
20,000 
20,500 
21.000 
21.500 
32. 000 
22.5CO 
23,000 
23,500 
24,000 
24.500 
25,000 
25.500 
20,000 
26.  SCO 
27,000 
27.500 
28,000 
29,000 
30,000 
81.000 
32.000 
83,000 
34,000 
8.7.000 
80,000 
37,000 
88,000 
30,000 
40.000 
41,000 
42,000 
43, 000 
44,000 
44.500 
45,000 
45,500 
46,000 
40,600 
46,980 
39,500 


Pounds. 

1,000 
5,000 
10,000 
15.000 
20,000 
20,500 
21,000 
21. 500 
22.000 
22.500 
23,000 
23,500 
24.000 
24, 500 
25.000 
25,500 
26.000 
26,500 

27.oro 

27.500 
28,000 
20,000 
30,000 
81;  000 
32,000 
33,000 
3i,000 
35,000 
30,000 
37,000 
88,000 
39,000 
40,000 
41, 00? 
42, 000 
43,000 
41,000 
44.500 
45, 000 
43,500 
40,  000 
46,  500 
40,980 
89,500 


Inches. 

0. 

.0014 
.0030 
.0048 
.OOGO 
.0008 
.0070 
.0071 
.0073 
.0073 
.0078 
.0079 
.0082* 
.0080 
.0089 
.0094 
.0108 
,  0239 
.0315 
.0375 
.  0541 
.002 
.115 
.  143 
.173 
.201 
.237 
.200 
.824 
•  .367 
.420 
.49 
.55 
.64 
.72 
.82 
.90 

l.Ol 

1.10 

1.22 

1.35 

1.52 

1.88 


Inch. 

0. 

0. 
.0001 
.0001 
.0002 


Initialload. 


.0009 


Elantlo  limit. 


Tensile  Htren^rth. 

Load  at  time  of  fracture. 


Elongation  after  fracture,  2''.28=22.8  per  cent. 
Elongation  of  inch  sections,  'M5,  'M5,  'M5,  'M7,  ''.24,  ''.57»,  ''.32, 
".21,  ".16,  ".16.  '         '         '.  1  J         » 

Diameter  at  fracture,  ".83;  area,  .541  square  incli. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  fine,  fibrous. 
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TESTS   OP  IKON   AND   STEEL. 


No.  1529. 
Marks,  ^  B, 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Ganged  length,  10"'. 


•   AppUedJxMds. 

In  gaai;ed  lengtli. 

Kemarkfl. 

TotflL 

Per  square 

Elongation.        Set 

Pounds. 
1.000 
i5,000 
10,000 
l.\000 
20,000 
20,500 
21  000 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
20,  .'itO 
21,000 
21. 500 
22,000 
22, 500 

2:t.ooo 
2:i.  r»oo 

Inches. 

0. 

.0013 
.0030 
.0048 
.0004 
.0007 
.0008 
.0070 
.0072 
.0074 
.0076 
.0070 
.0081 
.0084 
.  0087 
.0090 
.  0i*C9 
.030i 
.  0022 
.07S0 
.0971 
.1070 
.1157 
.144 
.178 
.208 
.  240 
.274 
.322 
.  370 
.42 
.48 
.54 
.02 
.70 
.82 
.97 

1.13 

1.37 

1.67 

1.90 

Inch. 
0. 
0. 
0. 
0. 
.0001 

Initialload. 

21,500 
22.  000 

22  SOO 

• 
Elastic  limit. 

23,000 
23,500 

24, 000            24. 000 
24, 500            24,  500 

2).  OCO             25. 000 
25, 500            25. 500 

.0007 

20. 000            2(J.  000 
'    20,500            20.500 

'    27,000     '        27,000 

27,500    ;        27..'i«0 
,    28.000    '        28,000 

.     28, 500             28, 5l0 

20, 000             20,  OOO 

30, 000     '        30.  000 

31.000             31.000 

32. 000             32. 000 

33, 000     1        33,  000 

:'>4,000    ,        34,000 

r>,  000     '        35, 000 

30. 000     1        3G,  (.00 

37,000    1        37,000 

3K,  000            38, 000 

30, 000     '        30, 000 

40,000    '        40,000 

• 

41.000            41.000 

42.  (00    ,        42, 000 

4'<,000            43,000 

44.000            4t.0OO 

4 5. 000            45,  (KM) 

4.'>,  500            45,  500 



45, 750            45. 750 

Teosil  strenfcth. 

Test  discontinned      Bar  not  fract  nred. 

40, 000             40. 000 

' 

Total  elongation,  2'^23  =  22.3  per  cent. 

Elongation  of  inch  sections,  ".19,  ".10,  ".21,  ".24,  ".51*,  ".30,  ".IG, 
".16,  ".15,  ".12. 
Diameter  at  contracted  section,  ".85;  area,  .567  square  inch. 
Contraction,  43.3  per  cent. 
This  bar  is  to  be  fractured  after  a  period  of  rest. 
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No.  1630. 
Marks,  ^f 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Gauged  length,  10''. 


Applied  loAds. 

In  flange 

d  length. 

sa. 

1 
1 

Total. 

Persquaro 
inch. 

Elougation. 

Kemarks. 

Pounds. 
J, 000 
5,000 
10,000 
15,000 
17,000 
18,000 
19,000 
li.500 
20;  000 
20,500 
21,000 

Pounds. 
1,000 
5,000 
10. 000 
15. 000 
17, 000 
18,  000 
19, 000 
19,500 
20, 000 
20, 500 
-J  I,  000 
21.500 
22, 000 
23. 000 
24.000 
25. 000 
20, 000 
27, 000 
28, 000 
20.  000 
3.0. 000 
31,  000 
32, 000 
33. 000 
34, 000 
35,000 
36.  000 
37, 000 
38. 000 
39,000 
40. 000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 
45,500 
45,700 

Inches. 
0. 

.0013 
.0030 
.0048 
.0057 
.0061 
.0006 
.0070 
.0124 
.0186 
.  0221 
.0269 
.0327 

Inch. 

0. 
0. 
0. 
.0001 

Initial  load. 

£lil»tio  limit 

.0068 

'    21.500 

1    22,000 

1    23.000 
24. 000 

.  0522 
.070« 
.0050 
.1161 



. 

25,000 
26,  (KM) 

.0860 

!    27,000 

.1370 

.1650 

.189 

.220 

.253 

.287 

.322 

.372 

28. 000 

29, 000 
80, 000 
81,000 
32, 000 
33, 000 
34.000 
35,000 
30,000 
37,000 
38,000 
39.000 
40,000 
4!,  000 
42,000 
43,000 
44,000 
44.500 
45,000 
45,500 
45.700 
3D,  800 

Tcnailti  strength. 
Load  at  time  of  fhictnre. 

.41 

.46 

.51 

.58 

.63 

.71 

.80 

.91 

1.05 

1.21 

1.34 

1.60 

1.71 

2.08 



Elongation  after  fracture,  2".C7  =  2G.7  per  cent. 
Elongation  of  inch  sections,  ".16,  ".18,  ".23,  ".36,  ".55»,  ".28,  ".26, 
".23,  ".22,  ".20. 
Diameter  at  fracture,  '\So ;  area,  .567  square  inch. 
Contraction,  43.3  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
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T£STS   OF   IBON   AND   STEEL 


H.  Bi 

ab 


Marks,    3^, 

Diameter,  l'M29. 

SectioDal  area,  1.00  square  inch. 

Ganged  length,  10''. 


No.  1531. 


Applied  loatU. 

In  gaufied  length. 

Kcmarkft. 

Toul. 
Pounds, 

1,000 
f),  000 
10,000 
15,000 
18, 000 
16.500 
10.  UOO 
10.000 
20,000 
20,500 
21.000 
21,500 
22,000 

Per  ftqoare 
inch. 

Elongation. 

Inches. 

0. 

.0013 
.0029 
.0047 
.0058 
.0063 
.0067 

Set. 

Pounds. 
1,000 
5.000 
10.000 
15,000 
18,000 
18,500 
10,000 
10,500 
20, 000 
20,500 
21,000 
21,500 
22.000 

Inch. 

0. 

0. 

—.0001 
—.0001 

Initial  load. 

• 
Elastic  limit. 

.  0U71 
.0087 
.0107 



.0025 

.  0120 

.0137 

.0172 

.0209 

,  0241 

.0300 

.0401 

.0570 

.0841 

.  1050 

.130 

.156 

.184 

.214 

.247 

.282 

.317 

.359 

.41 

.47 

.51 

.58 

.65 

.72 

.82 

.94 

1.07 

1.25 

1.40 

1.54 

1.82 

2.03 

22,500    ;        221500 
23, 000            23,  000 
23, 500            23, 500 
24. 000            24, 000 
25.000            25.000 
20,000            28.000 
27,000    1        27,000 
28,000    1        28,000 
29,000    .        29,000 
30.000    1        80,000 
81,000    1        31.000 
32.000    1        32,000 
33,000    1        33,000 
34.000    ,        84.000 
35.000            35.000 
?U,  000            30. 000 
37,000    ;        37,000 
38,000             38,000 

.0187 

39.000            39.000 

40, 000             40. 01)0 

1    41,  (HH) 

41,000 
42,  U(»0 
43,000 
44,000 
4:1.  000 

>    42.000 

'    43,000 

1    44, 000 

45,000 

45.500    1        45.500 

Tensile  strenjctb. 

Load  at  time  of  fractuit}. 

40,000    :        40.000 

46, 500    1        40,500 

40.  590             4U.  500 

j     39.000 

Elongation  after  fractnre,  2".31  =  23.1  per  cent. 
Elongation  of  inch  section,  ".54,  ".21,  ".22,  ".22,  ".20,  ".21,  ".19,  ".18. 
".16,  ".18. 
Diameter  at  fracture,  ".88;  area,  .608  square  incli. 
Contraction,  39.2  per  cent. 
Appearance  of  fracture  fibrous,  with  traces  of  granular  metal :  seamy 
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No.  1530. 
Marks,  ^iJ* 
Diameter,  1''.129. 
Sectional  area,  1.00  square  iDcb. 
Ganged  length,  10". 


Applied  loads. 


In  panged  length. 


Total. 


Persquaro  i.m«,.„„,;«.. 


lU'marka. 


S«t. 


Pounds. 
1,000 
5.000 
10.000 
15, 000 
17, 000 
18.000 
19.  000 
10.500 
20,000 
20, 500 
L'1.000 
2 1.. "500 
22,  OiiO 
23. 000 
24.000 
25, 000 
20.000 
.   27.000 
26. 000 
29,000 
3.0.000 
31.000 
32.  COO 
33,000 
34.000 
35,000 
36.000 
37.000 
38. 000 
39,000 
40,000 
41,000 
42.000 
43,000 
44.000 
44,600 
45,000 
45,500 
45,700 

1 

Pounds. 
1,000 
5.000 
10,000 
]5,u00 
17.000 

0. 
.0013 
.0030 
.0048 
.0057 
.0061 
.0006 
.0070 
.  0124 
.0180 
.0221 
.  0269 
.  0327 

Inch. 
0. 
0. 
0. 
.0001 

Initial  load. 

18,000 

19.000 

1».500 

EUatic  limit. 

20;  000 
20,500 

.0068 

21,000 

21,500 

22,000 

23,000 

.  0522 
.0708 

24.  UOO 

• 

25.000 
26,  000 

.0950 

.1161 

.1370 

.1650 

.189 

.220 

.253 

.0860 

27. 000 

28. 000 

29,000 

30,000 

31,  000 

32,000 

.287 
.322 
.372 



33.000 

: 

34,000 

:::::::::;:: 

35,000 

.41 
.46 
.51 
.58 
.63 
.71 
.80 

30.000 

37,000 

38.000 

39,000 

40,000 

41,000 

42.000 

.91 
1.05 
1.21 
1.34 
1.  50 
1.71 
2.08 


.:::::::;::: 

43,000 

44,000 

*••• 

44,500 

45,000 

45,500 

45.  7t)0 

Tcnaile  strength. 

Load  at  time  of  fractnre.                                          i 

39,S(J0 

Elongation  after  fracture,  2".C7  =  20.7  per  cent. 
Elongation  of  inch  sections,  ".16,  'M8,  ''.23,  ".36,  ''.55»,  ".28,  ".26, 
".23,  ".22,  ".20. 
Diameter  at  fracture,  ".85 ;  area,  .567  square  inch. 
Contraction,  43.3  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
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TESTS   OF   lEON   AND    STEEL. 


TENSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXLE  MB 2, 

No.  1533. 
Marks,  ^f* 
Diameter,  l'M29. 
Sectional  area,  1.00  square  incli. 
Gauged  length,  10". 


Applied  loads. 


In  ganged  length. 


I    Total. 


Poundt. 
1,0U0 
0,000 
10,000 
15,000 
20,000 
20,600 
21,000 
21,500 
22,000 
22.500 
23.000 
23,500 
24,000 
24. 500 
25,000 
26.000 
27,000 
28,0()0 
20,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 
30.000 
87,000 
3K,000 
30,000 
40,000 
41,000 
42, 000 
43, 000 
44,000 
45,000 
46.  (00 
46.  500 
47, 01)0 
47, 500 
48,000 
48,100 
30,000 


Per  Muare 
incn. 


llemorks. 


Elongation.        Set. 


Pounds. 

Inches. 

1,000 

0. 

5.000 

.0013 

10,000 

.0030 

15,000 

.0048 

20,000 

.0067 

20,600 

.0071 

21,000 

.0076 

21,500 

.0078 

22,000 

.00«3 

22,  .500 

.0001 

2:1,000 

.0098 

23.500 

.0122 

24,000 

.0164 

24.500 

.0187 

25. 000 

.0234 

26,000 

.0448 

27,000 

.  0635 

28,  COO 

.0S5O 

20.000 

.1138 

30,U00 

.1425 

31.000 

.172 

32,000 

.201 

33.000 

.235 

34.000 

.270 

35.000 

.305 

30.000 

.si-^o 

37,000 

.40 

38,000 

.45 

39,000 

.51 

40,000 

.56 

41.000 

.63 

42,  OlM) 

.71 

43,000 

.80 

44,  000 

.00 

45. 0<  0 

1.02 

46. 000 

1.19 

46,500 

1.31 

47, 0«'0 

1.45 

47  r»oo 

l.r.2 

4B,  000 

1.92 

48, 100 

2.12 

Jtieh. 
0. 
0. 
0. 
0. 
.0004 


Initial  load. 


I , 

.00h3    I ■    Elaatic  limit. 


.0156 


.!  TcdmIo  Btrencth. 
I  Load  attimo  of  fracture. 


>7,  ".47«,    ''.33,  ".24, 


Elongation  after  fracture,  2".55  =  25.5  per  cent. 
Elongation  of  inch  section,  'M8,  ".20,  ".20,  ".27 

Diameter  at  fracture,  ".88;  area,  .608  square  inch. 

Contraction,  39.2  per  cent. 

Appearance  of  fracture  fibrous;  small  spot  of  granular  metal. 


TESTS   OP  IRON  AND   STEEL. 
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No,  1534. 


Marks,  m.  b. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10'^ 


Applied  loads. 

In  ganged  length. 

TotaL 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
21,000 
21,500 
22.000 
22,500 
23.000 
23.500 
24,000 
24,500 
25.000 
26,000 
27.000 

Poundt. 
1,000 
6,000 
10, 000 
15,000 
20,  000 
21,000 
21, 500 
22, 000 
22,600 
23,000 
23,500 
24.000 
24,500 
25,000 
26.000 
27,000 
28, 000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,  000 
37,000 
38. 000 
39,  000 
40,000 
41.  000 

IncJui. 

0. 
.0013 
.0030 
.0048 
.0068 
.0073 
.0082 
.0095 
.0137 
.0171 
.  0205r 
.0228 
.0280 
•      .0424 
.0570 
.0810 
.107 
.140 
.164 
.193 
.223 
.255 
.294 
.330 
.30 
.42 
.48 
.53 
.60 
.67 
.75 
.85 
.97 

1. 11 

1.20 

1.33 

1.51 

1.76 

2.t2 

Inch. 

0. 

0. 

0. 

.0001 
.0004 

Initial  load.              >!.' 
Elastic  iimlt 

"osii"* 

'    28.000 

20,000 

30, 000 

31,000 

y 

'    32,000 

;    33,000 

34,000 

<    85,000 

30,000 

,     37, 000 

38.000 

39.000 

40,000 

41.000 

'    42, 000            42. 000 

'    43, 000 

43, 000 
44,000 
45, 000 
45. 500 
46, 000 
40,500 
47,000 
47,260 

44, 000 

45,000 

45,500 

40,000 

46.500 

47,000 

47,260 

Tensile  strength. 

Load  at  time  of  fracture. 

32, 000 

liUongation  after  fractnre,  2".32  =  23.2  per  cent 

Elongation  of  inch  sections,  'M8,  'M9,  ''.43*,  ".23,  '^21,  ''.23,  ''.21, 

//   01       //  <>0     //  0|  '  ?  »  7  7  J 

.-»A,        ,sJ^^       .^1. 

Diameter  at  fracture,  ".98  j  area,  .764  square  inch. 
Contraction,  24.6  per  cent. 
Appearance  of  fracture  iibrons,  seamy. 
S.  Ex.  36 65 
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TESTS  OF  IRON  AND  STEEL. 


Marks,  ^^  • 

Diameter*  rM29. 

SectioDal  area,  1.00  square  inch. 

Gauged  length,  lO'^ 


No.  1635. 


Bcmarlu. 


InlUal  load. 


EJaaUoUmlL 


TeniiUe  ■treogth. 
Load  at  time  of  fraotnro. 


Elongation  after  fractare,  2'^38  =  23.8  per  cent. 
Elongation  of  inch  sections,  ''.21,  ''.23,  ".29,  ".48*,  "J26,  ".20,  ".2G, 
"•18,  ".14,  ".13. 
Diameter  at  fracture,  ".89;  area,  .022  square  inch. 
Contraction,  37.8  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 


TESTS   OP  IRON   AND   STEEL. 
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Marks,  ^f* 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Oaaged*  length,  lO'^ 


No.  1536. 


AppUedloMls. 

In  gaaged  length. 

RemarkA. 

ToUl. 

Peraacutro 
inSh. 

Elongation. 

Set 

Pownda. 
1,000 
6,000 
10,000 
15,000 
20,000 
21,000 
21,600 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.600 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
86.000 
37,000 
38,000 

PoufuU. 
1.000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,500 
22.000 
22.500 
23,000 
23.500 
24,000 
24.600 
25,000 
25,600 
20,000 
2tf,.'»00 
27,000 
27,600 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
8J.000 
3.5,000 
36.000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
45,500 
46.000 
46,600 
47, 000 
47,050 
39,500 

0. 

.0013 
.0030 
.0045 
.0062 
.0006 
.0008 
.0071 
.0073 
.0074 
.0076 
.0078 
.0082 
.0065 
.0080 
.0008 
.0114 
.0149 
.  0302 
.0402 
.0580 
.084 
.111 
.141 
.167 
.199 
.233 
.274 
.322 

:S' 

.51 

.08 

.66 

.76 

.88 
1.04 
1.17 
1.30 
1.48 
1.8L 
2.10 

0. 

0. 

0. 

— .0()02 
—.0002 

Initial  load. 

• 

. 

£UBtio  limit. 

. 

.0004 

Tensile  strength. 
Load  at  time  of  fracture. 

39,000 

40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
45. 500 
46.000 
46.500 
47,000 

47,050 



89,500 



Elongation  after  fracture,  2''.69  =  25.9  per  cent. 

Elongation  of  inch  sections,  ''.41,  ".55*,  ".23,  ".21,  ".21,  ".19,  ".20,  ".20, 

".19,  »  '  7  7  7  7  J 

Diameter  at  fracture,  ."83 ;  area,  .541  square  inch. 
Contraction,  45.9  per  cent. 
Appearance  of  firacture  fine,  fibrous. 
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TESTS  OF  IRON  AND  ST££L. 


No.  1537. 

Marks,  ^2  J' 

Diameter,  1".129. 

Sectional  area,  1.00  per  sqaare  iucb. 

Gauged  length,  10'^ 


Applied  kMuls. 


In  ganged  length. 


Total.    1  P®JJ^^^"®  Elon-ation         Set. 


PovncU. 
],0U0 
5,000 
10,000 
I5,0('0 
20,  UOO 
22,000 
23,  WO 
23.500 
24, 000 

2i,5uo 

25, 000 
25,  500 
2G,  000 
26,500 
27. 000 
28, 000 
2U.  OOO 
30,000 
31,000 
32, 000 

a3,  COO 

31,000 
35,000 

3a,  000 

37.000 
38.000 
39, 000 
40, 000 
41,000 
42,  000 
43,000 
44.000 
44.600 
45,000 
45, 500 
40. 000 
40,280 
39,000 


Remarks. 


PcundM. 
],0bO 
5.000 
10,000 
15.000 
2t»,000 
22,000 

r.i,  000 

23,f.0O 
24.000 
24,500 
25, 000 
25.  500 
20, 000 
20,  500 
27. 000 
2M.  OuO 
2!>,  (.00 
30.000 
31.000 
3'.',  000 
33,000 
34,000 
35. 000 
30, 000 
37,000 
38,000 
30.000 
40,000 
41.000 
42.000 
4:<,000 
44,000 
44,500 
45,000 
45,500 
4«,000 
40,280 


/ne/tef. 

0. 

.0013 
.0030 
.0048 
.0060 
.1075 
.0079 
.0C84 
.00fe8 
.0102 
.0121 
.01G8 
.  0232 
.0330 
.0448 
.0045 
.0900 
.0115 
.0145 
.0174 
.0207 
.  0240 
.02a3 
.0327 
.39 
.44 
.50 
.56 
.05 
.75 
.85 

l.Ol 

1.11 

1.23 

1.41 

1.65 

2.01 


Inehet, 
.0 
.0 
.0 
.0 
.0001 


iDltul  load. 


Elaettc  limit. 


'  Tensile  btrongth. 
Luod  at  time  of  fracture. 


Elongation  after  fracture,  2".57  =  25.7  per  cent. 
Elongation  of  inch  sections,  ".27,  ".66»,  ".29,  ".23,  ".23,  ".22,  'M8, 
".17,  ".IG,  ".10. 
33iameter  at  fracture,  ".77 ;  area,  ".406  square  inch. 
(3on  traction,  53.4  per  cent. 
Appearance  of  fracture  fine,  fibrous. 


TESTS  0^  t&OV  AKD  STEfiL- 
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No.  1538. 
Marks,  ^2^ 
Diameter,  l'M29. 
Sectiooal  area,  1.00  sqaare  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  aqnare 
ioch. 

Elongation. 

Set. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
22,000 
22,500 
23.000 
23.500 
24.000 
24,500 
25,000 
25,500 
26.000 
20.500 
27.000 
27,500 

Poundi. 
1,000 
5,000 
10,000 
15.000 
20,000 
22,000 

Tndie: 
0. 

.0011 
.0028 
.0048 
.0066 

.  (M7A 

Ineh. 

0. 
—.0001 
—.0001 
-.0001 

0. 

Initial  load. 
Elaatio  limit. 

• 

Tensile  strength. 

Test  disGontinaed.    Bar  not  fractured. 

22, 500              -  0077 

23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
29,000 
30,000 
31,000 
32, 000 
33,000 
34,000 
35,000 
86,000 
37,000 

.0079 
.0081 
.0083 
.0087 
.0093 
.0098 
.0111 
.0132 
.0161 
.0224 
.0331 
.0510 
.0722 
.  0992 
.123 

.  ir-s 

.0010 

28,000 

20,000 

80,000 

81,000 

82,000 

33.000 

34,000 

.185 
.220 
.256 

85,000 
36.000 
37.000 
88,000 
89,000 
40,000 
41,000 
42,-000 
43,000 
44,000 
45,000 

38,000              .345 
39.000              .42 
40, 000              .  46 
41, 000              .  53 
42,000    1          .60 
43, 000               ■  60 



....  ...... 

■".".  V.'... 

'  ' 

44,000 
45,000 
45,500 
40,000 
46.500 
47,000 
47, 120 

.81 

.03 
1.03 
1. 15 
1.80 
1.52 
1.80 

45,600 

46,000 

46,300 

47,000 
47,120 
44,000 

1 

Total  elongation,  1".97=19.7  per  cent. 

Elongation  of  inch  sections,  '^44,♦  ".25,  ".19,  ".18,  ".17,  ".16,  'M6, 
".14,  ".15,  ".14. 
Diameter  at  contracted  section,  ".93 ;  area,  .679  sqaare  inch. 
Contraction,  32.1  per  cent. 
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TESTS  OF  IBOK  AND  STEEL. 


No.  153? 


Marks,  8"? 

Diameter  V'.129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10'^ 


Applied  loftdB. 


Id  ganged  length. 


Total.    ,^*^''»2h*"' .Elongation.!       Sot. 


Pound*. 
1,000 
5,000 
10,000 

ir.,  000 

20, 000 
22,  (;00 
22,500 
23.0U0 
23,500 
24,000 
24,500 
25,000 
20,000 
27,000 
2d.  000 
29.000 
30,000 
31.000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
88.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
4(1,500 
47.000 
47,  r.00 
47.  C60. 
42,500 


Pounds. 

Jnet^et. 

1,000 

0. 

5,000 

.0013 

10.000 

.0030 

15.000 

.0048 

20,000 

.0066 

22,000 

.0079 

22.500 

.0108 

23,000 

.0130 

23.500 

.0168 

24,000 

.0207 

24.600 

.0281 

25,000 

.0418 

26,000 

.0612 

27.000 

.0073 

28,000 

.1187 

29,000 

.140 

80,000 

.162 

31,000 

.184 

32.000 

.220 

3.1.000 

.246 

34.000 

.294 

35. 000 

.331 

30.000 

.38 

87,000 

.41 

38,000 

.45 

39,000 

.63 

40,000 

.58 

41.000 

.tM 

4  J.  000 

.72 

43,000 

.81 

44,000 

.92 

45,000 

1.04 

40.000 

1.27 

46.500 

1.88 

47.000 

1.55 

47,600 

1.87 

47,660 

2.18 

Inch, 

0. 

0. 

0. 

0. 

0. 


Bemarkfl. 


Initial  load. 


I 


0.834 


Blastio  limit. 


Tensile  atrangth. 

Load  at  time  of  ft«6tore. 


Elongation  after  fracture  2"M  =  25.0  per  cent. 
Elongation  of  inch  sections,   ''.25,  ''.21,  ".26,  ".49  ♦,  ".25,  ".21,  "  .21, 
".26,  ".23,  ".13. 
Diameter  at  fracture,  ".90 ;  area,  .636  sqnare  inch.  ^ 

Contraction,  36.4  per  cent. 
Appearance  of  fractnre  fibrons,  95  per  cent.;  granular,  5  per  cent. 


TB8T8  OF  mON  AND  8TBSL. 
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iJTo.  1640. 
Marks,  ^i^ 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Ganged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

f 

TotaL 

Poundi. 
!      1,000 

;    6,000 
!   10,000 

15.000 
20.000 
21  000 

Persqiuure 
looh. 

Elongation. 

Sot 

1,000 
6,000 
10.0UO 
15.000 
20.000 
21.000 
21.500 
22.000 
22.500 
23.000 
23.600 
24.000 
24.500 
•J5.000 
20.000 
27,000 
28.000 
29.000 
80.000 
31,000 
82,000 
83,000 
34,000 
35,000 
80,000 
37,000 
88,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45^000 
45.500 
40.000 
40.500 
47.000 
47.020 

Inehn. 

0. 

.0018 
.0080 
.0048 
.OOM 
.0071 
.0077 
.0001 
.0114 
.0147 
.0182 
.0242 
.0306 
.0361 
.0015 
.0880 
.118 
.145 
.175 
.205 
.284 
.270 
.808 
.80 
.41 
.45 
.51 
.58 
.04 
.72 
.80 
.00 

LOO 

L24f 

L83 

L48 

LOS 

LOT 

2.09 

Inch. 
0. 
0. 
0. 
0. 
.0002 

Initial  load. 
Elaatio  limit. 

Load  at  time  of  fraetue. 

21  500 

,    22.000 
22.500 
23.000 
23.500 
24,000 
2t,500 

25.000 
20,000 
27,000 
28,000 
20,  COO 
,    30,000 
!    31,000 
82,  TOO 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41  000 

.0008 

42.000 
43.000 
44,000 
45,000 
45,500 
40,000 
40,500 
47.000 
47.020 
42,S00 

Elongation  after  firaotare,  2^^40  =  24.0  per  cent  • 

Elongation  of  inch  sections,  'M7,  'M6,  'M9,  ''.33,  ''.47,  ".22,  ".22,  ".24, 
".21,  ".19. 
Diameter  at  fractnre,  ".88 ;  area,  .608  square  inch. 
Contraction,  39.2  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 
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TtfitS  OP  IftOK  AND  STEEL 
Ko.  1541. 


Marks,   ^3^ 

Diameter,  l'M29. 

Sectioual  area,  1.00  square  inch. 

Gauged  leugth,  10''. 


AppUedloada. 

In  gaaged  length. 

Total. 

Per  sqnare 
inch. 

Elongation.        Set. 

Remarks. 

P<mndt. 
1,000 
5.000 
10.000 
15,000 
20,000 
21.000 
21.500 
22,000 
22,51P0 
23,000 
23,500 
24.000 
2t.500 
25,000 
26*000 
27,000 
28,000 
29,000 
30,000 
31.000 
32.000 
33,000 
84,000 
85.000 
36.000 
87.000 
38. 000 
89.000 
40,000 
41,000 
42,000 
43,000 
44.000 
4^000 
45.600 
46,  (XN) 
46,500 
47,000 
47. 175 
41.200 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
23,000 
26,000 
27.000 
28,000 
29,000 
30.000 
81.000 
32.000 
83,000 
34.000 
85.000 
36,000 
37.000 
38.000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
45.500 
46,000 
46.600 
47,000 
47, 175 

Inehet. 

0. 

.0013 
.0050 
.0049 
.0066 
.0071 
.0077 
.0094 
.0139 
.0185 
.0240 
.0292 
.0352 
.0484 
.0730 
.0968 
.122 
.150 
.179 
.209 
.240 
;274 
.807 
.36 
.40 
.44 
.60 
.55 
.62 
.69 
.78 
.88 

1.00 

1.17 

1.27 

1.40 

1.65 

1.83 

2.24 

Inch. 
0. 

0. 

.0001 
.0001 
.0001 

Initialloafl.                                                              , 
Elaattc  limit. 

.0403 

0 

• 

Tensile  strength. 

Load  at  time  of  fractare.                                          ' 

EIoQgation  after  fracture,  2''.81=28.1  per  cent. 
Elongation  of  inch  sections,  'M8,  ".19,  ".21,  ".35,  ".58,  ".27,  ".25, 
''.27,  ".26,  ".25. 
Diameter  at  fracture,  ".83;  area,  .541  square  incb. 
Contraction,  45.9  per  cent. 
Appearance  of  fracture  fibrous,  with  traces  of  granular  metal. 
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TESTS   OP  IRON  AND   STEEL. 
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TElfSILE  TESTS  OF  SPECIMENS  TAKEN  FROM  AXLE  M.Bt. 

^o.  1542. 

Marks,  ^J> 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gtkXLgt 
EJosgatiou. 

id  les^h. 

Bemarka. 

Total. 

For  square 
inch. 

Pounds. 

1,000 

^  000 

10,000 

15.000 

[       20, 000 

•>•>  000 

Set 

Poundi. 
1,000 
i).  000 
10,  000 
15,000 
20,000 
22, 000 

JnehM. 
0. 

.0012 
0029 
.0047 
.0064 
.0079 
C       . 0083 
{        .  0108 
.  0238 

Inch. 

0. 

0. 

S: 

0. 

Infiialload. 
ElaatioUmlt 

• 

TenaUe  strength. 
Load  at  time  of  fraotare. 

22, 500 
23.000 
23,  500 
24,000 

25,  000 
20.  000 

23.009 
23,500 
24. 000 
2i>,  000 

'ifl.ono 



.0282 

.0360 

.0501 

.0730 

.0020 

.1160 

.1425 

.10.)0 

.1020 

.  2215 

.2590 

.2935 

..^350 

.38 

.44 

.40 

.54 

.04 

.70 

.78 

.89 

.304 

1.11 

1.22 

1,38 

1.56 

1.03 

.0473 

27,  (KK)     1        27,' 666 
2rf.  000     1        2H,  000 
2!).  000    1        29,000 
30, 000     1         30.  000 

31,000 
32. 000 
33. 000 

•    31,000 
32, 000 
33.000 

34,000    1        31,000 
35.000    I        3^000 
36,000    ]        30.000 
37.000     '        .17,000 
3H,  000             .38.  000 
39.  000             30, 00(* 
40, 000             40,  000 
41,000    ,        41,000 
4i,  000    ,        42,  000 
43,000    '        43,000 
44,000    ;        44,000 
44,500            44,500 
4\000            45,000 
45.  500    <        4.5.  500 

46. 000 
46. 220 
40, 200 

40,  000 
46,  220 
40, 200 

Elongation  after  fracture,  2".22  =  22.2  per  cent. 
'  Elongation  of  inch  sections,  ^'.22,  ".27,  ".58*,  '^27,  'M9,  ^M6,  ".U, 
'M3,  ".14,  ".13. 
Diameter  at  fracture,  ".88;  Area,  .608  square  inch. 
Contraction,  39.2  per  cent. 
Fractured  7V^  from  outer  end  of  specimen.    Appearance  fibrous. 
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TB8T8  OF  IHOK  AND  8TBEL. 


Diameter,  1/'129. 

Sectional  area,  L.00  square  inch. 

Ganged  length,  W. 


No.  1643. 


■ 

EloDgatkm. 

dUnctli. 

1 

1 

Set. 

Bemvkft. 

Ptntnds.  1    Pottnds. 
1,000            1.000 
5.000    .          5,000 
1    10,000            10.000 
'    15,000    :        15,000 
,    20.000    1        20,000 
1    22,000            22.000 

Inek. 

0. 

.0013 
.0030 
.6047 
.0006 

.om 

C       .0083 
{       .0007 
.0184 
.0315 
.0396 
.0452 
.0553 
.0695 
.1008 
.1220 
.1510 
.1765 
.2122 
.2380 
.2630 
.3120 
.36 
.41 
.47 
.51 
.50 
.62 
.73 
.82 
.93 
.103 
.    .116 
.129 
.144 
.166 
.190 

IndL 
0. 
0. 
0. 
0. 
.0003 
• 

1 
InitlAl  kMd. 

IQMti«  liniit. 

22,500 

23,000 
23,600 
24,000 
24.500 
25.000 
26,000 
27.000 
2«.000 
20.000 
30.000 
31,000 
32.000 
33,000 
31.000 
35,000 
36.000 
87.000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
44.600 
45,000 
45,500 
46,000 
46.100 
40,200 

22,600 



1    23.000 

i    23^500 

24,000 

24:600 
25,000 
26,000 
27,000 
28.000 
20.000 
80,000 
81.000 
32,000 
83.000 
34,000 
35.000 
86,000 
87.000 
88.000 
80,000 
40,006 
41,000 
42,000 
43,000 
44.000 
44,600 
45,000 
45.S00 
46,000 
46,100 
40,200 

.0468 

TeodUe  streiiKth. 
Load  at  ttiDA  of  frftAtarA. 

Elongation  after  fracture,  2'^28  =  22.8  per  cent. 
Elongation  of  inch  sections,  ".32,  ''.64*,  ''.26,  '^21,  ".16,  ".16,  ".16,  ".13, 
".13,  ".14.  >         I  ,         1 

Diameter  at  fracture,  ".84 ;  area,  .664  square  inch. 

Contraction,  44.6. 

Fractured,  G".3  from  outer  end  of  specimen;  appearance  flbroas. 


TESTS  OP  IRON  AND  STEEL. 
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No.  1544. 


Marks,  ^^f 

Diameter,  'M29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  W. 


Applied  loftda. 

In  gaoffod  length. 

TotaL 

PersqaAre 
inch. 

Elongation 

Elongation 
set. 

Remarks. 

Potttult. 
1,000 

5,000 
10.000 
15,000 
20,000 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
25,000 
26,000 
27.000 
28.000 
29.000 
30.000 
31,000 
32,000 
33.000 
34,000 
35.000 
30.000 
37.000 
38.000 
30.000 
40,000 
41.000 
42,000 
43.000 
44,000 
44.600 
45.000 
45,600 
46.000 
46.080 

Poundi. 
1,000 
5,000 
10.000 
15,0p0 
20.000 
21.000 
21,500 
22,000 
22.500 
23.000 
23,500 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
3:t.000 
34, 000 
35,000 
30.000 
37,000 
3-»,000 
30,000 
40,000 
41.000 
42.000 
43, 000 
44,000 
44.500 
45.000 
45.500 
46,000 
46,080 

InehM. 
0. 

.0013 
.0029 
.0046 
.0065 
.0072 
.0076 
.0087 
.0103 
.0253 
.0370 
.0405 
.0600 
.0H70 
.1120 
.1320 
.1600 
.1905 
.2160 
.2570 
.2820 
.3220 
.37 
.42 
.46 
.51 
.58 
.04 

Inch, 

0. 

0. 

0. 

0. 

0. 

Initial  load. 

Elastic  limit. 

.0600 



.72 
.81 
.02 
1.06 
1.17 
1.30 
1.43 
1.69 
1.82 

.....•.••••• 

Tensile  strength. 

Elongation  after  fractnre,  2'M6  =21.6  per  cent. 

Elongation  of  inch  sections,  ".59»,  ''.31,  ".23,  ".J  7,  ".17,  ".14,  ".16,  ".13, 
".14,  ".13. 

Diameter  at  fractnre,  ".83 ;  area,  ".641  square  inch. 

Contraction,  46.0  per  cent. 

Fractured  6".4  from  outer  end  of  specimen.  Appearance  fibrous, 
seamy. 
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TESTS  OF  IBON  AND  STEEL. 


Marks,  ^  ^ 


No.  1545. 


Diameter,  l'M29. 

Bectioual  area,  1.00  square  inch. 

Gauged  length,  10'^ 


In  gaaged  length. 


Pimn4§. 

1,000 

fi,000 

10,000 

15,000 

ao.ooo 

21,000 
21,500 
22,  OUO 
22.5U0 
23,000 
23,600 
24. 000 
24,500 
*J5. 000 
25,600 
2(^000 
20,500 
27,000 
27.500 
2R.000 
28.600 
20,000 
20,600 
30,000 
31.000 
32, 000 
33.000 
84.000 
85.000 
80,000 
87,000 
88.000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47.000 
4fl,000 
48.500 
48,890 
40.500 


Pound9. 
1,000 
5.000 
lO.OOO 
15,000 
20. 000 
21.000 
21,500 
22,000 
22,  ."^00 
23, 000 
23, 6U0 
24.000 
24.500 
25, 000 
2:n  600 
20.000 
20,500 
27,000 
27.500 
28,000 
2R,500 
20,000 
20,500 
30.(00 
84.000 
32.000 
3.<.  000 
34,000 
35.000 
30.000 
37.000 
38,000 
39,000 
40.000 
41.000 
41.000 
43,000 
44,000 
45,000 
40.000 
47,000 
43,000 
48.500 
48,890 
40.500 


Kemarka. 


Elongation.!       Set. 


Inches. 
0. 

.0012 
.0028 
.0047 
.0000 
.0071 
.0073 
.0076 
.0078 
.0081 
.0087 
.0090 
.0003 
.0097 
.0104 
.0114 

.oin;< 

.0172 
.0200 
.  0223 
.0271 
.0318 
.0379 
.0475 
.0712 
.0808 
.  1120 
.  1430 
.  1725 
.2040 
.2400 
.29 


.42 

.50 

.57 

.65 

.85 

.89 

1.07 

1.82 

1.53 

1.97 


Inch. 
0. 

0. 
0. 
0. 
.0002 


Initial  load. 


.  0010      Blaatio  limit. 


Tensile  strength. 

Load  at  time  of  fractare. 


Elongation  after  fracture,  2^^52  =  25.2  per  cent. 
Elongation  of  inch  sections,  ".18,  ".25,  ".(53,*  ".28,  ".23,  ".22,  "10,  'M8, 
".19,  ".17. 
Diameter  at  fracture,  ".82;  area,  .528  square  inch. 
Contraction,  47.2  per  cent. 
Appearance  of  fracture  fibrous. 


TESTS   OF   IRON   AND    STEEL. 
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Xo.  154G. 
Marks,  ^."^ 
DiameterJ' "1.129. 
Sectional-  area,  1.00  square  inch. 
Gauged  length,  10". 


Total, 

Per  Bqaare 
incii. 

Poundt. 

Pounds. 

1.000 

1,000 

5,000 

5,000 

10,  OUO 

10,000 

15,000 

15,000 

ao.ooo 

20,000 

21.000 

21, 000 

21.500 

21,600 

22,000 

22.000 

22.500 

22,500 

23,000 

53.000 

23.500 

23,500 

24.000 

24.000 

2+,500 

2t.500 

55.000 

25,000 

25,500 

25,500 

26,000 

20,000 

20.500 

20,500 

27,000 

27,000 

27.500 

27,500 

28,000 

28,000 

28.500 

28.500 

20,000 

20.000 

20.  noo 

29,500 

30.000 

30.000 

31. 000 

31,000 

32,000 

32,0J0 

33,000 

33,000  ' 

3*.  000 

34.000 

35.000 

35.000 

86,  000 

36,000 

37. 000 

37, 000 

38.000 

38, 0<tO 

39,000 

30.000 

40.000 

40. 000 

41,000 

41.000 

42.000 

4'i.  000 

43.000 

43.000 

44,  OOO 

44,000 

45, 000 

45. 000 

46,000 

4(5, 000 

47.  (K)0 

47, 000 

48,  OCO 

48,000 

48. 140 

48, 140 

42,200 

42.200 

Elongation. 


In  ganged  length,     j 
Set       I 


Inehu. 

0. 

.0013 
.0030 
.0048 
.0066 
.0070 
.0072 
.0074 
.0075 
.0076 
.0078 
.0080 
.0082 
.0083 
.0086 
.0088 
.0090 
.0092 
.0093 
.0005 
.00.18 
.0102 
.0106 
.0200 
.0300 
.0875 
.1168 
.1500 
.  1725 
.2050 
.2560 
.28 
.34 
.40 
.44 
.23 
.61 
.72 
.82 
.08 

1.19 

1.57 

1.90 


Bemarka. 


Inch. 
0. 
0. 
0. 
0. 
.0001 


Initial  load. 


.0002 


Elaatio  Umit. 


Tensile  atrongth. 

Load  at  time  of  fractaro. 


Elongation  after  fracture.  2".27  =  22.7  per  cent. 
Elongation  of  inch  sections,  ".17,  ".30,  ".55*,  ",21,  ".20, 
.10,  ".17,  ".14. 

Diameter  at  fracture,  ".84^  area,  .554  square  inch. 
Contraction,  44.6  per  cent. 
Appearance  of  fracture  fibrous. 


.19,  ".18 
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TESTS  OF  IRON  AND  STEEL. 


Marks,  ^J» 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Gauged  length,  lO''. 


No.  1547. 


AppU<Hl  loads.       1 

In  2aoged  lencrth. 

Total. 

Per  Aquare 
incb. 

ClongfttioD. 

Set 

Bemariw. 

Pound: 
1,000 
6,000 
10.000 
15,000 
20,000 
21,000 
21,500 
22.000 
22,600 
23,000 
23,600 
24,000 
24,600 
25,000 
25,500 

Potaidt. 
1,000 
5,000 
10,000 
15,000 
20.000 
21,000 
21,500 
22,000 
22.500 
23,000 
23,600 
24,000 
24,500 
25,000 

Inchet. 

0. 

.0013 
.0030 
.0048 
.0006 
.0071 
.0074 
.0077 
.0079 
.0082 
.0085 
.0087 
.0004 
.0117 
.0130 
.0178 
.0212 
.0250 
.0330 
.0470 
.0670 
.0925 
.1170 
.1460 

Ineh. 
0. 
0. 

0. 

Initial  load. 

Elastic  limiU 

.0084 

26,000            26.000 
26,500            26.500 
27, 000            27, 000 
28, 000    *        28. 000 

20,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35. 000 
36,000 
87.000 
38.000 
30,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
46.500 
47,000 
47,500 
47,750 
40,800 

29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35, 000 
36,000 
37,000 
38.000 
30,000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45.000 
46,000 
46,500 
47,000 
47.500 
.     47,750 
40.800 

1 

1 

1 

.1730 

.2100 

.2400 

.2780 

.3275 

.40 

.45 

.51 

.58 

.67 

.78 

.02 
1.09 
1.21 
1.39 
1.62 
1.93 

1 

• 

TensUe  strength. 

Load  at  time  of  firacture. 

Elongation  after  fracture,  2''.44  =  2^.4  per  cent. 
Elongation  of  inch  sections,  ''.21, '^23, ''.SO*,  ".38, ''.22, ''.20, 
".18,  ".15,  ".12. 
Diameter  at  fracture,  ".83 ;  area,  .541  square  inch. 
Coutaraction,  .945  per  cent. 
Appearance  of  fhictnre  fibrous. 


.10, 


TE8T8  OF  IBON  AND  STEEL. 
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Marks.  :mb. 
Diameter,  V'.li 
Sectional  area, 

59. 

1.00  squ 

In  gange 
Elongation. 

Inch. 

0. 

.0013 
.0080 
.0047 
.0064 
.0067 
.0009 
.0076 
.0082 
.  0112 
.0148 
.0237 
.0528 
.0750 
.0065 
.1145 
.  1390 
.1080 
.1020 
.22-^0 
.2550 
.2920 
.3300 
.38 
.43 
.48 
.53 
.00 
.07 
.75 
.84 
.05 
.110 
.132 
.147 
.170 
.201 

are  iuch. 

d  length. 

Sft. 

-_ 

Inch, 

0. 

0. 

0. 
0. 
.0001 

• 

Applie 

Total.    1 

PowuU. 
1.000 
5.000 
10  000 
1.\000 
20,0U0 
21.000 

1I  Imuls. 

Per  Bqiwro 
ineU. 

Poundt. 

1.000 
5,00u 
10, 000 
15.000 
20. 0  0 
21.000 
21. 500 
2 -'.000 
2-i,500 
2.k000 
'S.i,  500 
24.000 
25,000 
2rt.  000 
27  OiW 
28.000 
211, 000 

:w,ooo 

31.000 
32, 000 
3:1.0.0 
34,000 
35,000 
30,000 
37.000 
38.000 
39.000 
40.000 
♦t,000 
4i.  000 
4:1,  IKH> 
44.04JO 
45.  WiO 
40.000 
40,  .^KX) 
47.000 
47.360 

RenurkB.' 

Initial  lord. 

2i,r«o 

:::::;.::::: 

Elastic  limit. 

22.0(M)     ' 

22.000    1 

1    2.J.000 

t    2J»,f.0J 



'     24.0ilO 

.     25.000 

'20.  000 

.    27.000 

.     28.000 
29.000 

30.  ( 00 

1     3i.C00    ' 

1     32,000 

3:1.000 

34.000 

35.000 

36.000 

37.000 

:<8.ooo 

39,000 

1    40.000     , 

'     41.000 

42.000 

4:1.000    , 

!     44,1100 

;     4'.  OUO     ; 

1     40,000 

1     46  500    ! 

,    4;.  000    1 

47,360    1 

Tensile  strongth. 

1                   1 

Elongation  after  fracture,  2^37  =  23.7  per  cent. 

Elongation  of  inch  sections,  'M7, 'M8, 'M8  .".20   "22  "5l»    "*>o 
''.23,  ".22,  ".17.  \         '         '         '         '         '  '     •""' 

Diameter  at  fracture,  ".88;  area,  .608  square  inch. 

Contraction,  39.2  per  cent. 

Fractured,  9".70  from  outer  end  of  specimen.    Api>earance  fibrous,  90 
per  cent. ;  granular,  10  per  cent. 
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TESTS   OP   IRON   AND   STEEL. 


Marks,  ^3?' 

Diameter,  rM29. 

Sectioual  area,  1.00  square  ioch. 

Gauged  length,  10". 


No.  1549. 


AppUedloadfi. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Pounds. 
1,000 
5. 000 
10.000 
15, 000 
20.000 
20,  MW 
21,000 
21,500 
22,000 
22. 500 
23. 000 

2.1,  .noo 

14,000 
25,000 
20, 000 
27, 000 
28,000 
29,000 
30.000 
31,000 
82,(00 
33,000 
34,000 
85,000 
30.000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43, 000 
4t,000 
45,000 
45.600 
46.000 
40,300 
41,100 

Elongation. 

Inches. 
0. 

.0014 
.0031 
.0049 
.0000 
.0070 
0073 
.0077 
.0082 
.0003 

Remark 
Set 

Founds. 
1,000 
5,000 
10,000 
15,00C 
20.000 
20.500 
21,000 
21,500 
22,000 

Inch. 

0. 
.0001 
.0002 
.0102 
.0003 

iDitialload. 

Blunt io  limit. 

22,500 

23,000 
23.500 
24,000 
25,000 
20,000 

.0128 

.  0200 

.  0;jOO 

.0570 

.0725 

.0975 

.1230 

.1520 

.1800 

.2150 

.  2425 

.2770 

.3160 

.37 

.42 

.46 

.52 

..•i7 

.04 

.72 

.82 

.92 

1.08 

1.2*< 

1.44 

!.«« 

1.08 


27.000 

28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34, 000 

S'l,  000 

80,000 

37.000 
88,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45, 600 
46.000 
40.300 
41,100 

Tensile  strength. 

Load  at  time  of  niptaro. 



EloDgation  after  fracture,  2".35  =  23.5  per  cent. 
Elongation  of  inch  sections,  'M5,  'M6,  'M7,  ".15,  'M7,  ".21,  ".53% 
".33,  ".24,  ".24. 
Diameter  at  fracture,  ".87  j  area,  .594  square  inch. 
Contraction,  40.6. 
Fractured  8".5  from  outer  end  of  specimen.    Appearance  fibrous. 


TESTS   OF  IRON   AND   STEEL. 
No.  1650. 
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Marks,  ^3? 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  10". 


AppU«d  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Persqiuuw 

Slongatton. 

Set. 

POttfMto. 

1.000 
6,000 
10,000 
15,000 
20.000 
20,500 
21,000 
21,500 
22,000 
22,600 
28,000 
28,600 
24,000 
24,600 
26,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83.000 
34,000 
85,000 
36,000 
37,000 
3H.000 
89.000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
45,500 
45,620 

Poundi. 
1,000 
6,000 
10,000 
15,000 
20,000 
20,600 
21«000 
21,500 
22.000 
22,500 
23,000 
28.500 
24.000 
24,500 
28,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82.000 
33,000 
84,000 
85.000 
86,000 
37. 000 
88,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
45.600 
45,620 

Jnehu. 

0. 

.0018 
.0029 
.0047 
.0065 
.0068 
.0070 
.0073 
.0076 
.0093 
.  0112 
.0150 
.0260 
.0360 
.0508 
.0780 
.1025 
.1300 
.1600 
.1876 
.2150 
.2485 
.2850 
.3300 
.38 
.43 
.48 
.63 
.61 
.69 
.77 
.89 

1.01 

L19 

L43 

1.60 

LdO 

Jneh. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 
Blaatto  Unit 

Tenaile  atrengtb. 

Elongation  after  fracture,  2''.03  =  20.3  per  cent. 

Elongation  of  inch  sections,  ".16,  'M7,  ".16,  ".17,  ".20,  ".25,  ".36», 
".18,  ".19,  ".19. 

Diameter  at  firactnre,  ".96 ;  area,  .724  square  inch. 

Contraction,  27.6  per  cent. 

Fractured  8'^9  from  outer  end  of  specimen.    Appearance  fibrous, 
spongy;  contains  cinder. 
S.  Ex.  36 66 
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22.— LOCOMOTIVE  SIDE  AND  THAIS  SBIVIHG  BODS. 

TESTS  OF  WBOUGHT-IRON  BARS  AFTER  LONG  SERVICE, 

Side  rods  Nos.  488.  and  489  marked  55  B  and  L,  were  in  use  twelve 
years  on  a  passenger  locomotive,  the  weight  of  which  was  35  tons,  had  5^ 
feet  driving  wheels,  IV  by  22^'  cylinder,  carried  130  poands  per  square 
inch  steam  pressure,  and  ran  at  a  speed  from  30  to  40  miles  per  hour. 

The  first  fractare  of  rod  B  55  occarred  at  the  end,  through  the  inside 
bolt-hole,  where  the  sectional  area  was  least.  This  fracture  was  inside 
the  section  held  in  the  jaws  of  the  testing-machine. 

Grasping  the  rod  by  the  stem,  the  second  fractare  took  place  near  the 
middle  of  its  length. 

The  fractures  were  fibrous,  except  that  part  which  followed  an  an- 
welded  seam. 

Bod  L  55  was  first  tested  by  compression,  and  after  a  permanent  de- 
flection of  l'^57  was  received  it  was  tested  by  tension.  The  tensile 
fractures,  four  in  number,  all  showed  fibrous  metal. 

One  bar,  taken  fix)m  the  middle  part  of  the  rod,  is  reserved  for  future 
test. 

Side-rod  test  No.  645,  marked  No.  1,  was  in  use  on  a  locomotive  which 
had  been  run  twenty-eight  years  and  eight  months  in  passenger  serv- 
ice and  one  year  in  general  train  service.    In  all  it  ran  910,030  miles. 

The  locomotive  weighed  27  tons ;  about  18  tons  were  on  the  driving 
wheels.  Diameter  of  driving  wheels,  5J  feet:  cylinder,  15''  by  22" ; 
steam  pressure,  128  pounds  per  square  inch.  In  passenger  service  the 
speed  run  was  from  30  to  40  miles  per  hour. 

This  engine  commenced  running  in  April,  1855.  The  rod  was  evi- 
dently made  by  welding  heads  on  each  end  of  the  stem  ;  the  lines  of  the 
scarfs  were  distinctly  visible  about  15''  from  the  ends.  The  first  fract- 
ure  occurred  at  one  of  these  welds,  and  at  this  point  the  metal  was 
granular,  an  appearance  frequently  observed  in  the  vicinity  of  welds. 

The  bar  was  broken  again,  the  fracture  occurring  27"  from  one  end, 
with  a  fibrous  appearance.  The  second  fracture  occurred  at  some  deep 
scratches  (".03  deep)  which  were  in  the  side  of  the  rod  before  the  test. 

Test  No.  1551,  marked  No.  2,  is  a  main  rod  which  had  been  run  thirty- 
seven  years  and  eight  months — thirty -two  years  and  eight  months  in 
freight  service,  the  last  five  years  in  passenger  service.  Misestimated 
to  have  been  run  860,000  miles.  The  engine  weighed  26  tons  ;  driving 
wheels,  5  feet  diameter;  steam  pressure,  128  pounds  per  square  inch. 
The  engine  commenced  running  in  March,  1847. 

The  rod  was  made  originally  circular  in  cross-section,  but  afterwards 
flattened  on  the  sides  to  lighten  its  weight. 

The  fractures  showed  imperfect  welds,  which  contained  cinder ;  oth- 
erwise the  metal  was  fibrous. 

There  are  no  data  at  command  telling  what  the  original  qualities  of 
the  metal  of  these  bars  were )  it  is  sufficient,  however,  to  find  toughness 
and  a  fibrous  appearance  to  the  iron  to  prove  that  brittleness  or  crys- 
tallization has  not  resulted  from  long  exposure  to  the  stresses  and  vi- 
brations these  bars  have  sustained. 

The  granulation  observed  at  the  weld  in  rod  No.  645  is  attributed  to 
the  weld,  and  not  to  any  change  in  ductility  from  the  effects  of  the  loads 
it  received  in  service.  This  opinion  is  based  on  the  frequency  of  gran- 
ular fractures  found  at  welds  in  new  metal. 

The  deep  scratches  in  the  side  of  rod  No.  645  give  rise  to  a  suspicion 
that  this  rod  on  some  occasion  received  a  severe  blow  at  this  point,  yet 
the  metal  was  found  to  be  ductile. 
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Ino«  488. 

WroughUlron  Side  Bod, 
Marks,  B  55. 

Sectional  areas:  At.ceoter  of  rod,  5.93  square  inches;  25"  from 
center  of  rod,  5.54  square  inches. 
Gauged  length,  50^'  symmetrical  with  ends. 

Tension  Test 


AppUed  loadA. 

In  gaoled  length. 

Reflwrks. 

Total. 

Per  sqriftTe  Inch. 

Slongation. 

Set 

SeotioD  C. 

Section  B. 

Foundt, 
5.000 
25.000 
60,000 
75.000 
100,000 
110,000 
120.000 
125,000 
130,000 
185,000 
140.000 
145,000 
150.000 
155,000 
160,000 
165.000 
170,000 
200  000 

Pounds. 

Poundt. 

Ineh. 

0. 

.0060 
.0139 
.0218 
.0278 
.0312 
.0348 
.0360 
.0367 
.0395 
.0410 
.0429 
.0458 
.0486 
.0063 
.0980 
.2156 

Ineh, 
0. 
0. 
0. 
0. 
0. 

InitiallMd.                                     . 
SlMtio  limit. 

■■'— .ooii" 

26,170 

24.450 

.0012 

.0200 



.1680 

Loadr 
'Ml,  ".18 

,  ".16,  ".19. 

,  ".U.  ".11,  ".08;  ":07«,  ".00.  ".00, ''.11. 

Applied  loads. 


Total 


Per  aqnare  inch. 


Section  A    Section  B. 


In  ganged  length. 


Elon^tion. 


Set. 


Benuurks. 


Poundt, 
221,800 


Pounds. 


Pounds. 


Ineh. 


287,100 


Ineh, 

Fracture  opened  in  neck  at  aenth 

end  of  rod. 
Broke  through  bolt  hole  at  north 
end =60,720   poonda  per  aqnare 
inch. 

Stretohin5"8eotionBafterahoyeload:  ".30,  ".84,  ".80,  ".27,  ".24,  ".21,  "18»,  ".21,  ".22,  ".25, ".26, 
"•80,  ".87,  ".47. 

The  rod  now  clamped  between  the  heads,  leaving  50"  between  the  flkoes  of  the  dies. 
257,400    I       49,600    i       43.410    i I I  Tensile  atrengUi  of  the  rod. 


Fractured  near  the  middle  of  the  rod. 

Total  elongation  of  the  rod  over  all,  l(y'.30. 

Total  elongation  from  head  to  head,  9.12. 

Total  elongation  in  gauged  length,  4.69.     . 

Elongation  of  5^'  sections  in  gauged  length:  ".52,  ''.45,  ".39,  ".43,  (".96 
fractured  section),  ".30,  ".33,  ".40,  ."42,  ".50. 

The  appearance  of  the  metal  at  the  first  fracture  was  fibrous  on  either 
side  of  the  bolt  hole  100  per  cent.,  varying  from  dark  to  light  color  in 
different  layers. 
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Before  reaching  the  maximam  load,  surface  fractares  were  developed 
along  one  edge  of  the  rod. 

The  fracture -at  the  middle  of  the  rod  was  apparently  located  by  a 
cra<;k  (J"  x  |'0  at  the  corner. 

This  crack  opened,  and  from  it  the  metal  tore  apart  50  per  cent,  of 
the  cross-section  at  this  point,  when  an  unwelded  seam  was  reached 
along  the  middle  of  the  thickness  of  the  rod ;  following  this  seam  a 
length  of  3'^,  then  the  remaining  part  of  the  metal  was  fractured. 

Placing  the  fractured  ends  together,  the  metal  was  open  at  the  initial 
crack  a  width  of  1". 

Except  the  crack  and  the  seam,  the  fractured  metal  was  fibrous. 

'So  trace  of  granular  metal  was  found  in  the  rod. 

The  crack  in  the  corner  of  the  rod  above  referred  to  was  at  a  small 
detached  piece  let  into  the  rod  known,  in  shop  phraseology,  as  a  "  Dutch- 
man." 
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TESTS   OP   IKON   AND   STEEL. 
No.  48?». 
Compression  Test. 
Wrought-iron  side  rod,  L  55. 
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Applied  loads. 

Deflections  at  middle. 

Bemarks. 

Total. 

Per  square  inch. 

Horizontal. 

Vertical. 

Section  A. 

Section  B. 

Pounds, 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
85.000 
40,000 
45,000 
60,000 
66.000 
60,000 
65,000 
70,000 
75,000 
80.000 
85,000 
90,000 
95,000 
100,000 
105, 000 
110, 000 
114.000 
114,500 
115,000 
109,000 
95,000 
89,000 
80,000 
60,000 
60,000 
46,000 

5,000 

PoundBi, 

Pound*. 

Jneh€t. 
0. 
0. 
0. 
0. 
0. 
0. 

-  .01 
.     -  .02 
•    —.03 

-  .03 

-  .03 

-  .03 

i:a 

-  .04 

-  .05 

-  .06 
_  .07 
.  .06 

-  .09 

-  .10 

-  .13 

-  .18 

-  .22 

-  .26 

-  .38 

-  .04 
-1.20 
-1.50 
-2.00 
-2.85 
—2.65 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

-f.oi 

.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

Initial  load. 

22,870 

18,050 



Load  released  to 

initial. 
-1.67 



Failed  by  horizontal  deflectioD,  taking  an  outward  direction  as  regards 
its  position  on  the  locomotive. 

The  immediate  caase  of  failure  was  probably  the  yielding  of  the 
metal  at  the  bolt  holes,  where  the  minimum  section  of  metal  is  found. 

Bar  rested  under  zero  load  40  hours,  and  then  tested  by  tensile  stress. 

Under  234,200  pound8=58,940  pounds  per  square  inch,  rod  fractured 
through  the  first  bolt  hole,  rear  end. 

Elongation  of  5"  sections  on  stem :  forward  end,  '^36,  ''.31.  ''.27,  ".24, 
".20,  ".16,  ".14,  ".16,  ".13,  ".17,  ".17,  ".24,  ".23,  ".12  rear  end. 

Appearance  of  fracture  fibrous,  100  per  cent. 

The  stretch  in  the  last  two  5"  sections  at  the  rear  end  of  the  rod 
being  so  much  less  than  that  of  the  corresponding  sections  at  the  for- 
ward end,  it  was  decided  to  turn  down  an  8"  section  If"  diameter,  in- 
included  in  these  less  ductile  sections,  for  the  purpose  of  fracturing  the 
bar  in  this  vicinity. 

Time  intervening  since  first  tensile  test,  38  hours. 

Sectional  area  reduced  section  (1§"  diameter)  1.48  square  inches. 

Eapid  stretching  occurred  at  74,000  pounds  =  50,000  pounds  per  square 
inch. 
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Tensile  strengthf  83,700  poands=56,550  poands  per  sqaare  inch. 

Elongation  of  inch  sections  (^^31  fractured  section)  ^MO,  '^08,  ^'.07, 
''.08,  'Ml,  'M6,  "09. 

Diameter  at  fracture,  V'.21.    Area,  1.27  square  Inches. 

Contraction  of  area,  14.2  per  cent. 

Appearance  of  fracture  fibrous,  100  per  cent. 

The  rod  now  held  by  clamping  upon  sections  of  the  stem  between  the 
enlarged  ends,  and  again  loaded  by  tensile  stress. 

Tensile  strength  269,400  pounds=49,520  pounds  per  square  inch. 

Elongation  of  inch  sections,  l."49*,  ''.66,  ".52,  ".40,  ".37,  ".31,  ".30. 


Dimensions  at  fhu^ture,  %\%  =  3.97  square  inches. 

Fractured  14"  from  enlarged  head  at  forward  end  of  rod. 
Appearance  of  fracture,  fibrous,  100  per  cent. 

From  the  middle  part  of  the  rod  two  specimens  were  planed,  one  of 
which  was  tested  eleven  days  after  the  third  fracture  of  the  rod. 

Form  of  sptdmeiM, 

^\  -I 

Sectional  area  l".71xl".18=r2.02  square  inches. 
Six  5"  sections  laid  off  on  specimen. 

Tensile  strength,  109,300  pounds  =  54,110  pounds  per  square  inch 
Elongation  in  30  inches,  1".19  =  4.0  per  cent. 

Elongation  of  5"  sections  after  fracture,  ".15,  .91^,  ".12,  ".00,  ''.00, 
''.01. 
Area  at  fracture,  1".47  x  1".04  =  1.53  square  inches. 
Contraction  of  area,  24.2  per  cent. 
Appearance  of  fracture  fibrous,  100  per  cent. 
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1^0.645. 

TTraught-Iran  Side  Bod. 
Mark,  "So.  1. 

Sectional  area  at  middle  of  length,  3.77  square  inches. 
Ganged  length,  30"'. 

Bod  secured  by  the  stem,  just  inside  the  heads  in  the  h^^dranlic  jaws 
of  the  testing-machine. 


AppUedloadB. 

In  ganged  leDgth. 

Bemarka. 

TotaL 

Persqiuffe 
Indi. 

Set 

Foundt. 

8,770 

18,860 

87,700 

68,550 

80,000 

84,000 

88.000 

72.000 

76,400 

76,000 

78.000 

80,000 

82.000 

84,000 

86,000 

88,000 

90,000 

92,000 

M,250 

96,000 

98,000 

100,000 

102,000  ' 

104,000 

106,000 

108.000 

110.000 

112,000 

113,100 

118.870 

120,640 

124,410 

128,186 

131. 950 

135.720 

139.490 

143.200 

147.030 

160,800 

154,670 

168,840 

162,110 

185,880 

169,850 

173,420 

178,400 

Potmdf. 
1,000 
5,000 
10,000 
1^000 

a 

.0042 

:X 

.0166 

.0181 

.0191 

.0201 

.0211 

.0218 

.0283 

.0228 

.0280 

.0238 

.0240 

.0253 

.0284 

.0273 

.0280 

.0291 

.0290 

.0309 

.0318 

.0330 

.0375 

.0499 

.0590 

.0721 

.0812 

.0980 

.1490 

.1990 

.2840 

.35 

.42 

.61 

.61 

.71 

.87 

.98 

1.20 

1.40 

1.68 

1.08 

2.40 

0. 
0. 
0. 
0. 

Initial  load. 

• 

Tenaile  atrength,  lat  fraotnre. 
Fnustured  15^'  from  end  La  at  a  acarf  weld. 
TenaUe  atrength,  3d  fhMStnre. 
Fraotored  27''  from  end  Li,  at  aome  aoratcbea  in 
aide  of  rod. 



20,000 

.0006 

25,000 

.0021 

27,600 

--- - 

80,000 
81,000 
82,000 
83,000 
34,000 
85,000 
88.000 
37,000 
88.000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 

47,320 

.0489 

............ 

Total  elongation  in  3(y^  3.89  =  13  per  cent. 

Elongation  of  5''  sections,  (V'.78  second  fracture),  '^66,  ''.62,  ''.21, 
".24,  ".48. 

Area  at  first  fracture,  3.30  square  inches.    Contraction,  12.5  per  cent. 

Appearance,  granular,  varying  in  degree  of  coarseness  70  per  cent. } 
followed  scarf  weld  30  per  cent. 

Area  at  second  fracture,  2.30  square  inches.    Contraction,  39  per  cent 

Appearance  fibrous,  100  per  cent. 


PHOTOGRAPH  OF  THE  FIB8T  FRACTURE  OF  WT.  IRON 

SroE  ROD  No.  645,  SHOWING  GRANULAR  APPEAR- 

ANCE  OF  THE  METAL  AT  THE  WELD. 


S.  Ex.  36,  49,  I. 


PHOTOGRAPH  OF  THE  SECOND  FRACTUBE  OF  WT.  IBON 
SIDE  ROD  No.  645.    FIBROUS  METAL  THROUGHOUT. 


S.  Ex.  36,  49.  «• 
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No.  1651. 

Wraught'Iron  Main  Bod. 

Mark,  No.  1. 

Bod  cat  into  three  pieces,  and  each  tamed  down  in  the  lathe  to  1^M29 
diameter,  by  10^'  l^ng,  and  marked  A,  B,  and  0. 

Specimen  A, 
Diameter,  l'M29. 
Sectional  area,  1.00  square  inch. 
Ganged  length,  lO''. 


AppUedloMb. 

In  gaaged  length. 

Hemftrks. 

TotaL 

PerMnare 
inch. 

BlonsAtion. 

Set 

Pound*. 

1,000 

24.600 

80,700 

Pound*. 

l,Oi;0 
24,000 
80,700 

0 

Inch. 
0. 

Inch. 
0. 

Inltialload. 
ElMtio  limit. 
Tensile  strength. 

Fraotnred  st  weld;  20  per  cent,  flbrons metal ;  80 
per  cent  of  fractured  sorface  followed  the 
oblique  direction  of  the  weld,  which  showed 
oonalderftble  cinder. 

.05 

Specimen  S, 


Diameter,  V\129. 

iSectional  area,  1.00  square  inch. 

•Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set 

Pounds. 

1.000 

20.200 

41.180 

0 

PoundM. 

1,000 

20,200 

41,180 

0 

Inehei. 
0. 

Inch. 
0. 

Initial  load. 
Elasticlimit 
Tensile  strength. 

1.61 

Elongation  of  inch  sections,  ''.07,  ".10,  ".13,  ".18,  ".20,  ".23,  ".33»,  ".13, 
^'.08j".06.  >        J        >        >        >  1        > 

Diameter  at  fracture,  ".94. 
Area,  .694  square  inch. 
Contraction,  30.6  per  cent. 
Appearance  of  fracture  fibrous,  spongy. 
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Specimen  0. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

.1 

TotaL 

Per  square 
inco. 

Elongation. 

Set 

Poundt. 

l.OOO 

21.400 

42,080 

0 

Poundt, 

1,000 

21.400 

42.080 

Inehtt, 
0. 

Inch. 

,  0. 

Initial  load. 
Elastic  Umit 
Tensile  strength. 

1.37 

Elongation  of  inch  sections,  ''.04,  ".06,  ".07,  ".07,  ".07,  ".10,  ".16,  ".61», 
".11,  ".08. 

The  stem  fractured  close  to  the  neck  one  side  of  the  seam,  which  ex- 
tended along  the  center  of  the  bar,  the  other  half  fractured  4  inches 
farther  from  the  neck.    Appearance  fibrous. 
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as.— STEEL   8FE0IMEH8   7E0M  OLD  FIBE-BOX   07  LOCOMOTIVE 

BOILEB. 
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Tbe.  steel  flre-box  from  which  these  specimens  were  taken  was  in  an 
old  locomotive  which  had  originally  a  copper  fire-box.  The  steel  had 
been  in  nse  a  namber  of  years,  the  exact  time  is  not  known^  when  a 
crack  was  found  in  the  crown  sheet. 

Theconstraction  of  the  firebox  was  sach  as  to  necessitate  its  removal 
from  the  shell  in  order  to  make  the  repairs.  In  doing  this,  while  chip- 
ping off  the  stay-bolt  heads,  one  side  sheet  cracked  in  two  places,  and 
shortly  afterwards  the  opposite  sheet  cracked  in  one  place,  as  shown 
by  the  sketch  giving  the  positions  of  the  tensile  specimens  here  recorded. 

This  part  of  the  sheet  was  sheared  oat  and  forwarded  to  the  arsenal 
for  testing. 

The  crack  extended  into  five  stay-bolt  holes,  stopping  3^"  short  of  the 
edge  of  the  sheet.  These  holes  were  J''  diameter  j  they  were  threaded 
and  spaced  3f'  apart  each  way. 

There  was  no  apparent  contraction  in  the  thickness  of  the  sheet  along 
the  line  of  the  crack.  The  metal  was  granular  with  a  marked  radiant 
appearance,  with  stay-bolt  hole  A  as  the  center  of  radiation;  hence  it  is 
believed  that  the  crack  began  at  this  hole  and  extended  each  way  from  it. 

Three  specimens  were  prepared,  from  which  the  strength  of  the  sheet 
in  the  vicinity  of  the  crack  was  ascertained. 

After  rupture  by  tension  tbe  stem  of  specimen  Ko.  3  was  bent  cold 
180O  and  closed  down ;  also  apiece  of  the  sheet  which  was  taken  from 
one  edge  of  the  crack  was  bent  cold  180o  and  nearly  closed  down. 

The  elongation  of  the  inch  sections  which  were  laid  off  on  the  stems 
of  the  specimens  showed  an  elongation  after  fracture  of  10  per  cent,  or 
more,  while  the  contraction  in  thickness  at  the  point  of  rupture,  except 
the  first  fracture  of  bar  No.  3,  amounts  to  'Ml  to  'M3. 

Here  is  illustrated  a  metal  which  under  certain  conditions  fails  with 
extreme  brittleness,  while  under  other  conditions  displays  a  fair  degree 
of  toughness  and  ductility,  and  even  taken  along  the  line  of  first  fail- 
ure can  be  bent  cold  without  injury. 

The  analysis  showed  the  steel  to  contain  .17  per  cent,  of  carbon. 
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K0.4M. 

Spceitncn  1« 

Sectional  area,  ''l«496x  ^^360  =  .538  square  inch. 
(Jaaged  length,  lO'^ 


Applied  loiids. 

In  ganged  iBngth. 

^ 

TocaL 

"^tssr 

EkmgatknL 

Set 

Fotmdt. 
638 

3.600 
5.880 
8,070 
10.760 
18,450 
16,140 
16,600 
17,000 
17,400 
17,800 
18,200 
18,600 
is;  830 
19,000 
19.400 
19.800 
20.200 
20.600 
21.090 
21.400 
21,580 
21,800 
22,200 
22,600 
23,000 
23.400 
28.800 
24.210 
24.600 
25.000 
25.400 
25.800 
26.900 
26,600 
26,900 
29.500 
82.280 
84,970 
85.460 
29,800 

PdyfMl*. 
1,000 
6^000 
10,000 
16^000 
20.000 
25.000 
80^000 

/iMftM. 

0. 

.0011 
.0026 
.0038 
.0054 
.0070 
.0060 
.0087 
.0000 
.0098 
.0096 
.0096 
.0101 
.0102 
.0108 
.0106 
.0108 
.0111 
.0114 
.0118 
.0128 
.0124 
.0124 
.0127 
.0181 
.0187 
.0143 
.0146 
.0154 
.0168 
.0176 
.0189 
.0204 
.0848 
.1485 
.1075 
.80 
.57 

LOS 
,    L48 

InOL 

!  o# 

0. 

0. 

0. 

0. 

.0002 
.0002 

Initial  kad. 
SlaatlollBa 

85^000 

.0008 

40,000 

.0006 

44,240 
46^000 

.0028 

60,000 
65^000 
60,000 
65.000 
66^910 

.1808 

Elongation  after  fracture,  l'',95=19.5  per  cent. 
Elongation  of  inch  sections,  ".12.  'M6  (''.56  fractured  section),  ''.24, 
'M8,  'M8,  'M5,  ".U,  'Ml,  ".12. 
Area  at  fracture,  1".13  x  ".23=2.60  square  inches. 
Contraction  of  area,  51.7  per  cent. 
Appearance  of  fracture  fine,  silky,  lamellar. 
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No.  485. 

Specimen  2.   . 

Sectioual  area,  T'.SOO  x  ''.353  =  .53  square  ioch. 
Gauged  length,  icy'. 
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AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Poundg. 
530 
2,650 
5.300 
7,950 
10,600 
18,250 
15,900 
16,400 
16,800 
17,200 
17,600 
18.000 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 

Inehes. 

0. 

.0012 
.0029 
.0043 
.0051 
.0078 
.0094 
.0098 
.C!00 
.0102 
.0105 
.0108 
.0112 
.0111 
.0116 
.0118 
.0123 
.0125 
.0128 
.0132 
.0136 
.0139 
.0146 
.0148 
.0153 
.0158 
.0179 
.0268 
.0325 
.0386 
.0450 
.0552 
.0718 
.1692 
.1915 
.35 
.62 

1.26 

Inch. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

18,550 
18,800 
19,200 
19,600 
20,000 
20.400 
2ii,  800 
21,200 
21,600 
22  000 

85,000 

.0002 

""io.ooo" 

.0007 

1    22  400 

1    22, 800 

23,  200 

. 

'    2J  600 

44,630 
45,000 

23. 850 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
20. 400 
26.  500 
29,150 
31.800 
33,020 

.0040 

60,000 
55,000 
60,000 
64,000 

EloDgation  after  fracture,  l''.52  =  15.2  per  cent. 
Elongation  of  inch  sections  ( ''A9  fractured  section),  'M7,  'Ml,  ".12, 
.11,  Ml,  Ml, 'Ml, 'Ml, ''.08. 
Area  at  fracture,  1".20  x  ".25  =  .300  square  inch. 
Contraction  of  area,  43.4  per  cent. 
Appearance  of  fracture  fine,  silky. 

S.  Ex.  36 67 
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No.  486. 

Specimens. 

Sectional  area,  1". 500 x'^ .353^, 53 equBre  inch. 
Gauged  length,  10.'' 


Applied  load*. 


lo  ganged  length. 


TotaL 


Pernqnare  Eloosatkm' 
perioch.  . 


iocl 


MIL 
BCil. 


Set. 


Pound*. 

630 

2.6.70 

S.SO'i 

7,030 

10.600 

13.230 

15,000 

16.400 

16,800 

17.200 

17,600 

18,000 

18.550 

18,800 

10.200 

10,600 

20,000 

20,400 

20, 8  iO 

21.200 

21,600 

22.000 

22,400 

22.800 

23,200 

23.600 

2:1,850 

24.000 

24,400 

24,800 

25.200 

25.600 

26.000 

26.400 

26,500 

26,800 

27.200 

27,600 

28,000 

20,150 

81,800  „,.„  .„         

81,400  64,010     Tensile atrengtb, first fivctnre.    Fraotored sad- 

denlj  in  the  neck.  Appearance  fine  granalar. 
railiating  from  a  dark-colored  snot  of  metal 
".15  diameter  at  the  edge  of  the  rractnred  anr- 
faoe.  The  metal  separated  at  thia  spot  ^"  be- 
fon% the  balance  of  tne  fracture  occurred.  Two 
seams  were  visible  In  the  fractured  surface  f' 
snd  /«"  in  length  respectively.  This  fracture 
occurred  at  the  farther  neck  from  the  crack  in 
thftsbeet. 

Immediately  after  thts  fracture,  (be  specimen  was  broken  again  by  clamping  the  st«m  at  the 
fVactiired  end  iu  the  holder  Jaws,  the  opposite  end  being  secured  by  its  enlarged  end  as  before. 
85,950    I       67,830    I I  I    Tensile  strebgth,  second  fracture. 


Pwndt. 

I.  too 

5.000 
10.000 
13.000 
20.000 
2.%  000 
30,000 

Jtuh. 
0. 

.0014 
.0032 
.0018 
.0^ 
.0078 
.0007 
.0098 
.0100 
.0102 
.0104 
.0108 
.0112 
.0115 
.0117 
.0118 
.0121 
.0125 
.0127 
.0120 
.0133 
.0138 
.0142 
.0144 
.0148 
.0163 
.0155 
.0158 
.0162 
.0167 
.0173 
.0179 
.0188 
.0199 
.0202 
.0215 
.0420 
.1190 
.2030 
.28 
.45 

/Mft. 

0. 
0. 
0. 

a 
0. 
0. 
0. 

''35,006' 

• 



""40,000' 

«• 

'"45,000' 

.0010 

"'46,'706  ' 

60,000 

.0047 

55,000 
60.000 
64,010 

EUwtie  limit 


Elongation  after  fracture,  I'^.TG  =  17.6  percent. 

Elongation  of  inch  sections  =  ('M3  first  fracture),  'Ml,  'M4,  ".15,  'M3, 
'M2,  Ml,  'M6,  (''.58,  second  fracture),  ".13. 

Area  at  second  fracture,  l'M2x".23  =  .258  square  inch. 

Contraction  of  area,  51.3  per  cent. 

Appearance  of  second  fracture  fine,  silky,  lamellar. 

The  thickness  of  metal  at  the  first  fracture  is  ".317. 

After  the  second  fracture  the  stem  was  bent  coldlHO^,  and  closed  down 
on  Itself.  At  some  laminated  spots  the  metal  opened  slightly;  otherwise 
no  signs  of  injury  were  visible. 


PHOTOGRAPHS  OF  FRACTURED  ENDS  AND  COLD  BENT 

SPECIMENS,  FROM  OLD  FIRE  BOX  OF 

LOCOMOTIVE  BOILER. 


S.  Ex.  36,  49,  i. 

A.  SILKY  FRACTURE  OF  SPECIMEN  No.  486. 

B.  GRANULAR  FRACTURE  OF  SPECIMEN  No.  486. 

C.  STEM   OF  SPECIMEN   No.  486,    BENT   COLD,    AFTER 

TESTING. 

D.  PIECE  OF  SHEET,  CONTAINING  ORIGINAL  CRACKED 

SURFACE,  BENT  COLD. 
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21.— TEMPE&ATUBE  TESTS  OF  WBOUOHT-I&OV  BARS. 

A  namber  of  preliminary  tests  of  hot  wronght-iron  bars  have  been 
made  preparatory  to  an  extended  series  of  tests  of  wrought-iron,  steel, 
and  cast-iron  bars  which  has  been  projected,  and  the  material  obtained. 

In  these  few  trials  the  bars  were  heated  in  an  oi>en  forge  tire,  then 
placed  in  the  testing-machine  and  observations  made  on  the  contractile 
force  developed  by  their  cooling,  the  elastic  limits  and  ductility  of  the 
hot  and  cold  sections  when  strained  to  the  limit  of  ruptnre. 

No.  100. 

Wrought-Iron  Bar. 

Length,  96''. 

Siectional  area,  2".53  x  1''.25  =  3.16  sqaare  inches. 

Three  20^'  sections  laid  off  along  the  middle  of  the  length  of  the  bar 
before  the  test. 

The  middle  part  of  the  bar  was  heated  in  a  forge  fire ;  a  length  of  8'' 
was  burnt. 

When  placed  in  the  testing-machine,  12^'  was  light  red;  the  ends  of 
the  bar  were  cool. 

Length  between  holders,  6S''. 

The  ends  were  rigidly  clamped  in  the  holder  jaws. 

A  micrometer  with  extension  rods  reached  from  holder  to  holder; 
this  was  applied  for  the  purpose  of  keeping  a  fixed  distance  between 
them. 

As  the  specimen  cooled,  causing  a  load  of  tension  on  the  bar,  the  dis- 
tance between  the  holders  was  maintained  constant  by  a  slight  move- 
ment of  the  piston  of  the  straining-press,  to  compensate  for  the  com- 
pression of  the  main  screws  and  resisting  portions  of  the  testing- 
machinb. 

Means  were  not  at  hand  for  determining  the  temperature  of  the  bar 
durin*;  the  progress  of  the  test. 

Immediately  upon  clampimg  the  bar  in  the  testing-machine,  the  con- 
tractile force  was  felt,  and  was  gradually  increased  as  the  temperature 
fell,  to  the  maximum  of  90,900  pounds  =  31,610  pounds  per  square  inch 
on  the  bar. 

The  cooling  was  hastened  by  wetting  the  bar  when  the  contractile 
force  had  reached  93,800  pounds,  which  had  the  effect  of  suddenly  in- 
creasing the  force  to  99,900  pounds,  when  there  was  sudden  yielding, 
the  load  falling  to  90,000  pounds,  accompanied  by  an  increase  in  length 
between  the  holder  jaws  of  ''.002. 

This  movement  of  ".002  was  doubtless  due  to  the  recovery  of  the  parts 
of  the  testing-machine,  when  the  load  on  the  test  bar  fell. 

From  90,000  pounds,  the  reduced  load,  there  was  a  gradual  increase 
of  the  contractile  force  to  the  maximum  amount,  and  then  again  the 
load  fell  as  before,  except  it  did  not  go  below  94,000  pounds. 

The  contractile  force  again  increased  to  99,000  pounds.  The  bar  was 
now  allowed  to  cool. 

Wiien  its  temperature  had  reached  the  temperature  of  the  room  (78^ 
P^ahr.);  two  hours  in  the  mean  time  having  elapsed,  it  was  found  that 
101,700  pounds  tension  on  the  bar  was  required  to  restore  the  holders 
to  their  original  distance  apart. 
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Wlieu  releasing  the  load  the  permaneDt  stretch  of  the  bar  was  found 
".0174  in  a  length  of  CO''. 
Tensile  test  now  made  with  the  bar  cold. 
Elongations  measured  in  a  gauged  length  of  60''. 


AppUed  loads. 

1      In  ganged  lengtU. 

TotaL 

Persqnare 
inch. 

Elongation. 

Set. 

llemarks. 

Poundt. 

3,160 

15,800 

81,600 

47.400 

63,200 

79,000 

94.800 

96,000 

97.000 

98,000 

99,000 

IQO.OOO 

101,000 

102. 000 

103, 000 

104,000 

105, 000 

106,000 

107,  000 

108.000 

109,000 

110.600 

113.760 

116, 920 

120. 080 

123. 240 

126,  400 

164,200 

Pounda. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 

InOiet. 

0. 

.0088 
.0199 
.0303 
.0414 
.0523 
.0633 
.0642 
.0649 
.0()55 
.0661 
.0068 
.0675 
.0684 
.0692 
.07UO 
.0709 
.0719 
.2600 
.6030 
.6065 
.6920 
.76 
.94 

1.17 

1.84 

Inch. 
0. 

.0003 
.OOUO 
.0003 
.0003 
.0004 
.0006 

Initial  load. 







33.540 

EIahIIa  limit. 

..     . 



85. 000 
86.000 
87,000 
38.000 
89.000 
40,000 
51,960 



, 



1.56 

Tensile  strength. 



Elongation  after  rupture,  S".58  =  14.3  per  cent. 

Elongation  of  10"  sections,  l".8l,  l".74»,  1.10,  1.09,  1".30, 1".54. 

Area  at  fracture,  2".30xl".12  =  2.58  square  inches. 

Contraction,  18.4  per  cent. 

Appearance  of  fracture,  fibrous,  laminated;  small  granular  spots  5 
per  cent,  of  surface. 

The  tensile  test  of  this  bar  shows  that  the  contractile  force,  doe  to 
cooling  from  a  dull  red  of  the  middle  portion  of  the  bar,  was  equal  to 
the  load  at  the  elastic  limit  of  the  metal  cold. 

This  contraction  was  sufScient  to  cause  a  permanent  set  of  ''.0474  dis- 
tributed over  a  length  of  60". 

The  elongations  of  the  10"  sections  measured  after  fracture  show  less 
stretch  along  the  middle  sections,  where  the  bar  had  been  slightly  burnt, 
than  at  the  ends. 
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No.  101. 
(Same  kind  of  iron  as  No.  100.^ 

Total  length  of  bar,  96''. 

Sectional  area,  2''.63  x  l''.25  =  3.16  square  inches. 

Distance  between  holder  jaws,  70''. 

Ten  inches  length  along  the  middle  of  the  bar  was  heated  light  red 
in  a  forge  fire.    The  ends  were  cool,  and  could  be  handled. 

The  bar  was  placed  in  the  testing-machine,  and  when  cooled  so  that 
the  color  had  just  left,  the  ends  were  clamped  and  a  strain  of  tension 
applied. 

The  object  of  this  test  was  to  begin  the  stretch  of  the  metal  when  at 
a  temperature  of  about  1,000^  Fahr.,  and  so  regulate  the  time  of  the 
test  that  the  bar  should  have  cooled  to  about  300^  Fahr.  at  the  time  of 
rupture. 

Under  the  load,  42,000  pounds  =  13,290  pounds  per  square  inch — 
which  was  at  once  applied,  rapid  stretch  began,  indicating  that  the 
elastic  limit  of  some  portion  of  the  bar,  at  the  temperature  it  then  had, 
was  reached. 

The  stretching  went  on  continuously  as  the  temperature  of  the  bar 
fell ;  at  the  same  time  the  resistance  gradually  increased. 

When  100,000  pounds  tension  was  reached  the  peculiar  behavior  ob- 
served in  baf  No.  100  was  displayed  by  this  specimen  5  that  is,  there 
were  momentary  periods  in  which  the  load  sustained  by  the  bar  would 
suddenly  fall,  but  which  the  metal  quickly  recovered  from.  These 
fluctuations  ranged  from  2,000  pounds  to  6,000  pounds,  and  occurred 
at  intervals  of  2' to  4  seconds  of  time,  and  continued  for  the  remainder 
of  the  test.  - 

While  under  140,000  pounds  tension  the  bar  was  struck  three  heavy 
blows  with  a  Oponnd  hammer,  causing  a  slight  stretch  of  the  metal,  as 
shown  by  the  momentary  fall  of  the  load  immediately  after  each  blow 
was  delivered. 

Continuing  the  stretching,  the  tensile  strength  of  the  bar  was  found 
163,200  pounds  =  51,650  pounds  per  square  inch. 

The  bar  fractured  22"  from  the  middle  of  its  length.  Time  of  test, 
20  minutes. 

Appearance  of  fracture,  fibrous  lamellar,  with  a  small  spot  of  gran- 
ular metal. 

Area  at  fracture,  2".30  x  l".ll  =  2.55  square  inches. 

Contraction,  19.3  per  cent. 

Elongation  after  rupture,  7".06  in  70"  =  10.1  per  cent. 

Elongation  of  10"  sections,  1".64, 1".13,  ".39,  ".61,  ".41,  1".40»,  1".48. 

It  will  be  observed  that  the  maximum  elongation  was  16.4  per  cent, 
in  one  end  section,  while  the  middle  sections  only  showed  3.9  per  cent, 
to  6.1  per  cent,  stretch. 
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Xo.  102. 

TeD8ile  test  (cold)  of  a  bar  of  the  same  kind  of  metal  as  bar  Xo.  100. 

Sectional  area,  2".53  x  V'.2b  =  3.1C  square  incbes. 

(;anged  leugtb,  60". 

DUtance  between  holder  jaws,  70^^ 


Applied  loads. 


lo  guig«d  l«Dgtll. 


Bemarka. 


TotaL 


Pounds. 

3.  iCO 

15,  £4)0 

31, 800 

47.«00 

63.2U0 

•  nOOO 

07.000 

60.  ()ft*) 

71.0U0 

73.000 

75.0fH) 

77,O0U 

70.000 

81,000 

83.0^)0 

85.000 

87,000 

89,000 

00.000 

01.000 

02,000 

03,000 

04.000 

04.800 

00.000 

07,000 

08.000 

00.000 

100.000 

101,000 

102,000 

103,000 

104.000 

105,000 

106,000 

107.000 

108,000 

109,000 

110,600 

113, 760 

116.020 

120,080 

128.240 

126.400 

li3.600 


Pen 


inch 


Eloogatkmj        Set. 


Pouttds. 

1.000 
5.000 
10.000 

r>.ouo 

20.000 


85.000 
36.000 
87,000 
88,000 
80,000 
40,000 
11,776 


2>.CO0 


30,000 


81,010 


u. 

.00-7 

.  oj-jt 

.  JOJP 

.04il 
.0444 
.UIGl 
.(MTti 
.0491) 
.O.V)l 
.0'.2i» 

.ov;! 

.0  .'»l 
.0.-C9 
.  0.>3 
.OfiOO 


Inch. 


Initial  Itiad. 


.UU13 


.0057     ' 


.<i«>l4         j 

.ihs-'W    •  ; 

.064H 

.OGj«  I 

.0«M  I ' 

.(^79 
.W>9 
.070J 

.0723  .  

.0737  t • 

.Olli  ; 

.c-is  I i 

.  l.'J30 

.1400 

.2560 

.4000 

.5u«0 

.5570 

.5K^ 

,6140 

.r,530 

.6^70 

.7J50 

.82 
1.02 
L21 
1.73 
1.97 


Elastic  limit. 


..••••.I  Teiuile  atreagtk. 


Elongation  after  rupture,  11''.28  =  18.8  per  cent. 

Elongation  of  lO''  sections,  1''.82,  2'Ml,  2''.44%  1''.97,  r'.62,  r',o2, 
1"A5.  .     ^ 

Area  at  fracture,  2''.25  x  1".07  =  2.41  square  inches. 

Contraction,  23.7  per  cent. 

Appearance  of  fracture  fibrous,  laminated ;  small  spots  of  granular 
metal  at  one  corner. 
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Ko.  104. 
Wrought-Iron  Bar. 


^ 


3. 


5;hi- 


Sectioual  area,  1.73  square  iivches.   • 

Ten  inches  at  the  middle  of  the  bar  heated  bright  red  in  a  forge  fire. 

Whe^  taken  from  the  fire  the  expansion  in  2C  sections  was  as  follows: 

End  A,  ".0206;  Middle,  'M324;  End  B,  ''.0058.  Showing  a  total  ex- 
pansion of  'M588  in  60''  length  of  bar. 

Before  clamping  in  the  holder  jaws,  the  temperature  of  the  middle 
section  was  reduced  to  just  below  red  hot. 

During  the  time  of  cooling  the  holder  jaws  were  held  at  a  fixed  dis- 
tance apart,  as  in  the  other  tests;  hence  the  contractile  force  caused  a 
permanent  set  in  the  bar,  which  micrometer  measurements  of  the  bar 
when  cold  showed  to  be  as  follows: 

End  A,  ".0067;  Middle,  ".0091;  End  B,  ".0015. 

Total  permanent  set,  ".0173  in  60". 

The  maximuEM  contractile  force  developed  was  67,700  pounds  = 
33,350  pounds  per  square  inch. 

This  force  was  gradually  developed  while  cooling  of  the  bar  took 
place,  until  55,000  pounds  tension  was  reached,  when  there  was  a  re- 
duction to  53,200  pounds  from  which  the  bar  recovered  to  57,100  pounds, 
then  fell  to  55,700  pounds,  again  recovered  and  reached  the  maximum 
57,700  pounds,  and  again  fell  to  54,700  pounds,  then  recovered  to  57,000 
pounds,  where  it  remained  till  the  bar  became  cold. 

Tensile  test  now  made  with  the  bar  cold. 

Elongations  measured  in  a  gauged  length  of  60". 


Applied  loads.       1      In  gauged  length. 

Remarks. 

ToUl. 

Per  aqnare 
inoh. 

Elongation. 

Set 

Pounds. 
1,730 
8,650 
17,300 
25.950 
34,600 
43,250 
51,900 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59.000 
60,000 
61.000 
62.000 
62.280 
65.740 
69.200 
72.660 
76. 120 
79,580 
83,040 
86,500 
89,960 
91,980 

Pounds. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80.000 

Inch. 

0. 

.0083 
.0196 
..0308 
.0420 
.0539 
.0643 
.0658 
.0669 
.0685 
.0608 
.0710 
.0723 
.0736 
.0751 

Inch. 

0. 

0. 

0. 

-.0001 
-.0001 
-.0002 
-.0002 

Initial  load. 

ElaaUoUmit. 
Tensile  strength. 

34,680 

86,000 
88,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
63,170 

Elongation  after  rupture,  7".70  =  13.0  per  cent. 

Elongation  of  10"  sections,  1".I9,  1".14, 1".04,  1".22, 1".69»,  1".51. 

Area  at  fracture,  l".62x'^87  =  1.41  square  inches. 

Contraction,  18.5  per  cent. 

Appearance  of  fracture,  fibrous,  90  per  cent;  granular,  10  per  cent. 


PHOTOGRAPH  OF  THE  FRACTURED  ENDS  OF  BAR  103. 


S.  Ex.  36,  49,  I. 


A.  GRANULAR  APPEARANCE  WHEN  RETESTED  AFTER 

43  MONTHS'  REST.    NOT  ANNEALED. 

B.  FIBROUS  APPEARANCE  WHEN  RETESTED  AFTER  43 

MONTHS'  REST.    ANNEALED. 
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26— TENSION  TEST  OP  STEEL  STRAP. 

[Famished  by  Faller,  Dana  &  Fits.  Boston,  Mass.,  for  improved  gnn-carriages.] 

The  strap  was  cut  into  three  test  pieces  by  longitudinal  cats,  in  a 
planer. 

Initial  strains  in  the  metal  caused  the  outside  strips  to  spring  con- 
cave on  the  inside  edge  of  each.    The  middle  strip  was  straight. 

Sketch  shounng  Bpringing  of  UbI  pieces  when  removed  from  removed  from  the  planer, 

{The  Spang  Steel  8l  Iron  Co.,  Limited. 
^.OW)  Pittsburgh. 


■JII 

A 

Strtu^. 

B 

hi 

C 

ra.a 


Before  testing,  specimens  A  and  C  were  straightened,  by  planing  their 
edges. 

ISTo.  457. 

Tension  Test, 

Specimen  A. 


Sectional  area,  2'M6x ''.983  =  2.12  square  inches. 
Length  between  faces  of  holder  jaws,  60''. 
Gauged  length,  40''. 


Applied  loads. 

Elongation 
per  inch. 

SnccessiTe 

elongation 

per  inch. 

Permanent 
set. 

Inch. 
0. 

.000007 
.000007 
. 000007 
.000007 
.000007 

SaccesnirjB 

pemianeut 

set. 

Inch. 
0. 

.000007 
0. 
0. 
0. 
0. 

............ 

Remarks. 

Total. 

Persqnare 
inch. 

Pounds. 
2,120 
10,600 
21,200 
31,800 
42. 400 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
63.  COO 
64,000 
65.000 
66,000 
67,000 
68,000 
69.000 
70,000 
71.000 

Pounds. 
1.000 
5.000 
10,  0(  0 
15.000 
20, 000 
25.000 

Inch. 
0. 

.000145 
. ouoaio 

. 000500 
.  0OOC72 
.000855 
.000860 
.000882 
.  000897 
.000915 
.  0009.  i7 
.  OOOO.'SO 
. 000967 
. 0009H5 
. 000097 
.001015 
.001027 
.0010.12 
.  0<a050 
.001062 
. 001077 
.0010M7 
.001117 
.001127 
.001147 

Inch. 
0. 
.000145 
.000175 
.000180 
.000172 
.000183 
.000005 
. 000022 
.000015 
.000018 
.  0«t0022 
.000013 
.000017 
.000018 
.000012 
.000018 
.000012 
. 000005 
.000018 
.000012 
.000015 
.000020 
.000020 
.  OOtWlO 
.000020 

Initial  load. 

■*"80,'oo6" 

.000010 

.000(03 
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Applied  loads. 

Elongation 
perincli. 

Sacceasive 
elongation 
per  inch. 

Permanent 
aet. 

permanent 
set. 

Remarka. 

Tow-    l^'cT" 

Poundt, 
72,000 
73.000 
74.000 
74.200 
7.SOO0 
76,000 
77, 000 
78,000 
79,000 
80,000 
81,000 
82.000 
83,000 
84,000 
84,800 
86,920 
89,040 
91.160 
93, 2?0 
95, 4U0 
97, 520 
99, 640 
101, 700 
103.880 
100.  000 
110, 240 
114,480 
118.720 
122, 900 
127,  200 
131,440 
131.  OUO 
123, 000 

Poundt. 

Inch. 

.001172 

.001190 

.001202 

.001210 

.001222- 

.  001240 

.001297 

.001485 

.002037 

.004150 

.004925 

.006850 

.009000 

.016500 

.021375 

.0230 

.0242 

.0200 

.0270 

.0-290 

.  0312 

.0350 

.0367 

.0392 

.0425 

.0480 

.0580 

.0687 

.0807 

.1012 

.1512 

.1775 

Inch. 

.000025 

.000018 

.000012 

.000008 

.000012 

.000018 

.000057 

.000188 

.000552 

.002113 

.000775 

.001925 

.002150 

.007500 

.004876 

.001625 

.0012 

.0018 

.0010 

.0020 

.0022 

.0038 

.0017 

.0025 

.0033 

.0055 

.0100 

.0107 

.OlSO 

.0205 

.0600 

.0263 

Inch, 

Inch. 

ElaaUclimit. 

Tensile  strenfrth. 
Load  at  time  of  rapture. 

85,000 

.000027 

.000017 

35,850 

40.000 
41,000 
42.  COO 
43,000 
44,000 
4\  000 
46,000 
47,000 
48.000 
49.000 
50.000 
62.000 
54,000 
56. 000 
58,000 
60,000 
62,000 
62,22» 



Elongation  per  inch  after  rapture,  'M86. 

Elongationof  5"  sections:  ^03,  I'MS,  l''.23», ''.'93,  ^96,  ".80,  ".83, 
".82,  ".70,  ".01. 

Area  at  fracture,  l".84x".81=:1.49  square  inches. 

Contraction  of  area,  29.7  per  cent. 

Fractured  13^"  from  face  of  holder  jaws,  beginning  at  outside  comer 
of  bar.    This  corner  was  open  ".10  after  fracture. 

Appearance  of  fracture  fine  silky,  slight  lamination. 
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No.  458. 

Tension  Test. 

Specimen  B. 

Sectional  area,  2"A2o  x  ''.9S5  =  2".39  square  inches. 
Length  between  faces  of  holder  jaws,  60". 
Gauged  length,  40''. 


Applied  loads. 

Elongation 
per  inch. 

SacceMlre 
eloDfrntlon 
per  inch. 

Permanent 

Sacceasire 

TotoL 

Per  ftqnare 
incb. 

1        ■®*- 

PfmndM. 
2,390 
11,950 
23.000 
85,850 
47.800 
50,750 
71,700 
73,000 
74,000- 
75.000 
76,000 
77,000 
78.000 
70,000 
80,000 
81,000 
82,0()0 
63,000 
83.0:^ 
84.000 
85,000 
80.000 
87,000 
88,000 
80,000 
90,000 
91,000 
02,000 
03,000 
94,000 
05,000 
05,600 
97,900 
100,880 
102, 770 
105, 160 
107, 550 
100,040 
112,830 
114, 720 
117,110 
110,500 
124,280 
120,060 
133,840 
138, 620 
143,400 
148.100 

Poundi. 
1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
80.000 

Ineh, 
0. 

.000122 
.000310 
.000477 
.000647 
.000822 
.001005 
.001025 
.001047 
.OOIOCO 
.001072 
.001085 
.001110 
.  0011*25 
.001142 
.001160 
.001182 
.001217 
.001247 
.001292 
.  001475 
.001775 
.002550 
.004500 
.006750 
.008500 
.012375 
.013000 
.014250 
.  018375 
.010500 
.019800 
.021000 
.0230 
.0247 
.0262 
.0282 
.0305 
.0330 
.0355 
.0380 
.0407 
.0475 
.0542 
.0655 
.0800 
.0085 

iMk. 

0. 

.000122 
.000188 
.000167 
.  000170 
.000175 

.oooi«a 

.000020 

.000022 

.000013 

.000012 

.000013 

.000025 

.000015 

.  00C017 

.000018 

.000022 

.  000035 

.  000030 

. 000045 

.000183 

.000300 

.000775 

.001050 

.002250 

.001750 

,003875 

.000625 

.001250 

.004125 

.001125 

.0OJ30O 

.001200 

.0020 

.0017 

.0015 

.0020 

.0023 

.0025 

.0025 

.0C25 

.0027 

.0068 

InOi.            Inch. 

0.                   0. 

0.                

-.000005    1  -.000005 
—.000005    1    0. 

0.                ,      . 000005 

0.            ;   0. 

.000010    ,      .000010 

Initial  load. 
BksticUmit 

1 

1 

1 

1 

"" 

■"34*780** 
35,000 

.000110 

.oooioo 

40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
62,000 
54,000 
56,000 
68,000 
60,000 
61. 970 





•"•"•" 

.0067 

1 

.0113 
.0145 
.0185 

Tensile  strength. 

••V 

Elongation  per  inch  after  rupture,  'M34. 

Elongation  of  6''  sections :  ".68,  ''.72,  ".68,  ".62,  ".93»,  ".62,  ".62,  ".61, 
".68,  ".59. 

Area  at  fracture  2".  17  x  ".85  =  1.84  square  inches. 

Contraction  of  area,  23.0  percent. 

Fractured  near  the  middle  of  the  length  of  the  bar.  The  fracture 
began  on  the  side  which  was  next  specimen  G  in  the  strap.  This  edge 
was  open  ".20  after  fracture. 

Appearance  of  fracture  fine  silky ;  contains  a  layer  of  light-colored 
metal. 
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No,  459. 

Tension  Teat 

Specimen  C. 

Sectional  area,  2'M56x'^985  =  2.12  square  inches. 
Length  between  faces  of  holder  jaws,  SC, 
Gauged  length,  40''. 


AppUed  loads. 

Elon^atioD 
per  inch. 

Sacc«68iTe 
elongation 
per  inch. 

Permanent 
■et 

SacoeMire 

permanent 

aet. 

Bemarka. 

Total. 

Pwaquare 
iDch. 

Pound*. 
2.120 
10,600 
21, 200 
81.800 
42,400 
53.000 
63,600 
64,000 
6  J.  000 
66,000 
.  67, 000 
68,000 
69,000 
70,000 
71,000 
72.000 
73,000 
74,200 
75,000 
76,000 
77,000 
78,000 
79,000 
80.000 
81,000 
82,000 
83,000 
84,000 
84,800 
86,920 
89,040 
91,160 
93,280 
95,400 
97, 520 
99,040 
101,760 
103, 880 
106,000 
110,240 
114.480 
118,720 
122,900 
127,200 
131,440 
132,560 

Pound*. 
1,000 
6,000 
10,000 
10,000 
20, 000 
25,000 
80,000 

Inch. 
0. 

.000140 
.  000305 
.000480 
. 000647 
.000812 
. 000982 
.000987 
.001012 
.  001025 
. 001047 
. 001052 
. 001070 
.001087 
.  001102 
.001122 
.001185 
.001155 
.001172 
.001190 
.001205 
.001222 
.0012^7 
.001750 
.002325 
.004600 
.005825 
.012250 
. 010575 
.0212 

.0242 
.0260 
.0280 
.0300 
.0322 
.  0342 
.0367 
.0392 
.0462 
.0530 
.0637 
.0750 
.0920 
.1187 
.1345 

Inch, 

0. 

.000140 
.  000165 
.000175 
.000167 
.000165 
.000170 
.000005 
.000025 
.000013 
.000022 
.000005 
.  000U18 
.000017 
.000015 
.000020 
.000013 
.000020 
.000017 
.000018 
.000015 
.000017 
.000065 
.000463 
.000576 
.002275 
.000725 
.006925 
.007325 
.001625 
.0018 
.0017 
.0018 
.0020 
.0020 
.0022 
.0020 
.0025 
.0026 
.0070 
.0068 
.0107 
.0113 
.0170 
.0267 
.0158 

Inch. 
0. 

0. 

.000012 
.000012 
.000012 
.000012 
.000020 

Inch. 
0. 

*"  .'000012'* 
0. 
0. 
0. 
.000008 

Initial  load. 
Klaatio  limit. 

Tensile  strength. 



V" 

85,000 

.000037 

.000017 

86,790 

40.000 
41,000 
42.000 
4),  000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
5i,  000 
54,000 
56,000 
58,000 
60.000 
62,000 
62,530 

•"" \"' 

Elongation  per  inch  after  rupture,  'M32. 

Elongation  of  5''  sections,  r'.26»,  ''.73,  ".74,  ".67,  ".70,  ".68,  ".61,  -.59, 
".64,  ".52. 

Area  at  fracture,  l".88x".82  =  1.54  square  inches. 

Contraction  of  area,  27.4  per  cent. 

Fractured  3"  from  face  of  holder  jaws. 

The  fracture  began  on  the  inside  ede:e  of  the  bar.  This  side  was  open 
".10  after  fracture. 
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Appearance  of  fracture,  fine  silky  55  per  cent.,  including  a  layer  of 
light-colored  metal,  for  the  inside  part,  or  that  next  specimen  B  in  the 
strap.    The  outside  section  45  per  cent,  fine  granular. 

The  fractured  ends  were  submitted  to  bending  tests  with  the  follow- 
ing results : 

First  sample,  in  the  condition  it  was  taken  from  the  testing  machine, 
bent  cold  about  85^,  when  fractures  were  opened  on  the  convex  side  of 
bend. 

A  second  bar  bent  140<^  and  then  showed  cracks. 

A  third  bar  bent  cold  after  annealing  180o  and  closed  down  without 
fracture;  also,  samples  brought  to  a  welding  heat  and  allowed  to  cool, 
and  those  tested  while  at  a  welding  heat  bent  double  without  injury. 


WBOUQHT'IBON  BAB8.— MATERIAL  FOB  GUN-CABBIAOE  STB  APS, 
[Fnmished  by  A.  G.  Tompkins  &.  Co.] 
Strap  No,  L 
XoeaUan  tf  specimens  iip  ain^ 


^ 


No.  531. 
Specimen  A. 

Sectional  area,  2"J^2  x  l'^25  =  2.90  square  inches. 
Gauged  length,  4(K^ 


Applied  loads. 

Elonfcation 
per  inch. 

SacceeslTe 
elonjratiou 
per  inch. 

Permanent 
set. 

Saocessive 

permanent 

set 

• 
Remarks. 

Total. 

Per  square 
inch. 

Poundif. 
\      2,900 
14,500 
29,000 
43,500 
46.000 
48.  000 
50.000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
69,000 
70,000 
71,000 
72,000 
72,600 
73,000 
74,000 
75,000 
76,000 

Pound: 

1,000 

5,000 

10,000 

15.000 

Inch. 
0. 

.000130 
. 000305 
.000500 
.000530 
.000560 
. 000585 
.000610 
.000633 
.000660 
.000687 
.000720 
. 000745 
.000767 
.000797 
.000825 
.000848 
.000863 
.000875 
.000895 
.000905 
.000923 
.000935 
.000958 
.000985 

Inch. 
0. 

.000130 
. 000175 
.000195 
.000030 
.000030 
.000025 
.000025 
.000023 
.000027 
.000027 
.000033 
.000025 
.000022 
.000030 
.000028 
.000023 
.000015 
.000012 
.000020 
.000010 
.000018 
.000012 
.000023 
.000027 

Inch. 
0. 
0. 
0. 

.000008 

Inch, 
0. 

Initial  load. 

.000008 

"■"20,066* 

.000020 

.000012 

'■'.'666658*' 

"'.'006038" 

25,000 
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AppUed  loads. 

Elongation 
per  Inch. 

Sncceesire 

T>^-~».^.«. 

Saecessire 

Total. 

Per  Bonare 
inch. 

1 

permanent  i             Bemarka. 
Bet       1 

Poundt, 

77,000 

78,000 

79,000 

60,000 

81,0'jO 

82^000 

63,000 

84,000 

85,000 

86.000 

87,000 

89,900 

92,800 

95,700 

98,000 

101,500 

104.400 

107,300 

110,200 

113.100 

116,000 

118,000 

121,800 

124.700 

127,600 

130,600 

183,400 

136,800 

139,200 

141,200 

142,800 

Pounds. 

Inch. 
.000998 
.001020 
.OOWoO 
.  001075 
.001100 
.001170 
.001285 
..001550 
.003490 
.004687 
.006730 
.0J78 
.0103 
.0123 
.0153 
.0185 
.0210 
.0248 
.0283 
.0338 
.0388 
.0400 
.0495 
.0545 
.0625 
.0703 
.0805 
.0950 
.1035 
.1195 
.1245 

Inch. 

.000013 

. 000023 

.000030 

.000025 

.000025 

.000070 

.000115 

.000265 

.001940 

.001197 

.003043 

.001070 

.0025 

.0020 

.0030 

.0032 

.0025 

.0038 

.0035 

.0055 

.00:0 

.0012 

.0095 

.0050 

.0080 

.0078 

.0102 

.0145 

.0085 

.0160 

.0050 

Inch. 

Inch, 

Elaatio  limit. 

Vreat 

Tenailee  atrength. 

27.930 

.. 

80.000 
81.000 
82.000 
88,000 
84,000 
85.000 
86,000 
87,000 
88.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
40.240 

..p. 

Elongation  per  inch  after  rapture,  ^^124. 

Elongation  of  5''  sections,  '^57,  ''.62,  ''.65,  ".63,  (".75  fractured  sec- 
tion), ".62,  ".57,  ".55. 
Area  at  fracture,  2".21  x  1.12"  =  2.48  square  inches. 
Oontraction  of  area,  14.5  per  cent. 
Appearance  of  fracture  fibrous  80  per  cent.,  granular  20  per  cent. 
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No.  532. 

Specimen  B, 

Sectional  area.  2^^32xr^25=:3.90  square  inches. 
Gauged  lengtb,  40  ^ 
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Applied  loads. 


.  EloniTAtion !  S?cce««ive 


^°^^-     i       inch. 


,El0Dj 

per 


ifraMnn  '  SuCCe««ive 


Pound*. 
2.90U 
14,600 
29. 000 
43,500 
46,000 
48,000 
50,000 
62,000 
54,000 
50,000 
68.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72.000 
72,500 
73,000 
74,000 
75,000 
78,000 
77, 000 
78, 000 
70,000 
80,000 
81,  000 
8J,000 
83,  000 
84,000 
8.'i,  000 
80,  000 
87,  000 
80,  l>00 
Bi,  800 
05,  700 
98,600 
101.  .500 
104,400 
107,  300 
110, 200 
113, 100 
116,000 
118,000 
121,800 
124,  700 
127,600 
130, 500 
133, 400 
136, 300 


Pounds. 

1.000 

5.000 

10.000 

15,000 


20,000 


25,000 


27.590 


Jneh, 
0. 

.000140 
.000333 
.000508 
.000543 
.  000567 
.000595 
.000620 
.000645 
.000670 
.000608 
.  000725 
.  000750 
.  000775 
.  000800 


30.000 
31.  OoO 
32.000 
3J,000 
34.000 
35,000 
36,000 

37,  000 

38,  000 
30, 000 
40,000 
41,000 
42.  000 
43.000 
44,000 
45,000 
46,000 
47,  000 


.000858 
.000890 
.000900 
. 000913 
.000^8 
.  00OU53 
.000975 
.000998 
.  001018 
.  001038 
.001002 
.001108 
.  001175 
.  001325 
. 001675 
.  0018^:5 
.004163 
.  005150 
.  OOoTdO 
.  00H800 
.  011200 
.  013475 
.  016250 
.019400 
.  022625 
.0270 
.0317 
.0303 
.  0422 
.0483 
.0532 
.0608 
.0717 
.0820 


Iihch, 
0. 

.000140 
.000193 
.000176 
.000035 
.  000024 
.000028 
.000025 
.000025 
. 000025 
.000028 
.000027 
.000025 
.000025 
.000025 
.000030 
.000028 
.000032 
.000010 
.000013 
.000025 
.  OuOOlS 
.  000022 
.  OuOOi'8 
.  OuOO;20 
.000020 
. 000024 
.  000046 
.  000067 
.  000150 
.000350 
.  000150 
.  002:^38 
.000987 
. 001600 
.  00.2050 
.  00-^400 
.  002Z75 
. 002775 
. 003150 
. 003225 
.004375 
.  0047 
.0040 
.0059 
.0061 
.0049 
.0076 
.0109 
.0103 


Permanent 
set 


Inch. 
0. 
0. 
0. 
0. 


.000023 


.000055 


Sacoessive 

permaneni 

set. 


Inch. 


. 000028 


Remarks. 


Initial  load. 


.  000032 


Elastic  limit. 


•| 


Tensile  stiength. 


Elongation  per  inch  after  rupture,  ".097. 

Elongation  of  5"  sections,  ''.46,  ".47,  ".47,  ".46,  ".45  (."63  fractured 
section),  ".47,  ".47. 

Area  at  fracture,  2".24  x  l'M4  =  2.55  square  inches. 

Contraction  of  area,  12.1  per  cent. 

Bar  tore  apart,  the  fracture  beginning  at  the  edge  next  specimen  C. 
This  part  of  the  fractured  surface  (55  per  cent.)  was  fibrous,  the  balance 
(45  per  cent.)  granular. 

The  fracture  of  the  granular  portion  wks  accompanied  by  a  loud  re* 
port. 

S.  Ex.  36 68 
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No.  533, 

Specimen  C. 

Sectional  area,  2''.32  x  1".25  =  2.90  Bquare  inches. 
Gauged  length,  40''. 


Applied  loads. 

Eloneatioii 
per  Inch. 

Saoceesive 
eloDsation 
perinch. 

set. 

Sooressive 

permaoent 

set. 

Remarks. 

,    Total. 

1 

Per square 
inck. 

Pounds. 

3.900 

14,500 

29,000 

43,500 

46,000 

48,000 

60,000 

62,000 

64,000 

66,000 

68,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

72,500 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

81,000 

82,000 

83,000 

84,000 

85.000 

86,000 

87,000 

80,900 

92,800 

95,700 

08.600 

101,500 

104,400 

107,800 

110,200 

113,100 

116,000 

118,900 

121,800 

124,700 

127,600 

130,600 

133,400 

186,800 

189,200 

142,100 

143,700 

Pounds 

1.000 

6.000 

10,000 

15^000 

Inch, 
0. 

.000150 
.000355 
.000535 
.000565 
.000607 
.000623 
.000648 
.000670 
.000005 
.000728 
.000753 
.000773 
.000797 
.000827 
.000653 
.000883 
.000907 
.000920 
.000935 
.000948 
.000968 
.000985 
.001000 
.001013 
.001025 
.001045 
.001068 
.001103 
.001136 
.001177 
.001227 
.001473 
.001925 
.006213 
.007860 
.010476 
.012188 
.014760 
.017500 
.021125 
.023726 
.0290 
.0320 
.0362 
.0416 
.0467 
.0530 
.0605 
.0710 
.0820 
.0855 
.1013 
.1120 

Inch. 
0. 

.000150 
.000205 
.000180 
.000080 
.000032 
.000026 
.000025 
.000023 
.000025 
.000038 
.000030 
.000020 
.000024 
.000030 
.000026 
.000030 
.000024 
.000013 
.000015 
.000013 
.000020 
.000017 
.000015 
.000013 
.000018 
.000020 
.000028 
.000035 
.000033 
.000043 
.000050 
.000246 
.000453 
.004288 
.001637 
.002825 
.001713 
.002562 
.002750 
.003625 
.002600 
.005275 
.0030 
.0042 
.0053 
.0062 
.0068 
.0075 
.0105 
.0110 
.0035 
.0157 
.0108 

Inch, 
0. 
0. 
0. 
0. 

IndL 
0. 

Initial  load. 

1 

•                             1 

' 

■*"26,o66" 

0. 

1 

1 

1 

1 

1 

25,000 

.000025 

.000026 

i 

j 

1 



1 

1 

1 

Elastio  limit 

• 

29.620 

31,000 
32,000 
33,000 
84,000 
35,000 
30,000 
37,000 
38,000 
80,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
49,650 

Elongation  per  inch  after  rupture,  'M123.  ^ 

Elongation  of  5''  sections  '\55^  ''.65,  ".64,  ".53,  ".51,  (".73  fractareil 
section),  ".64,  ".54. 
Area  at  fracture,  2".22  x  r'.12  =  2.40  square  inches. 
Contraction  of  area,  14.1  per  cent. 
Appearance  of  fracture,  fibrous  45  per  cent.,  granular  55  per  cent. 
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WKOUGHT  IRON  MADE  FROM  COLD-BLAST  CHARCOAL  PIG. 
Strap  No.  2. 
«9«   ZocccUoTvcfi^ectnignB'Upgtrap. 


trcifi^ 

, 

1 

t 

2 

• 

Vs 

J 

i 

Three  strips  planed  from  original  bar.    Strips  1  and  3  sprung  convex- 
on  the  outside  edges  when  cut  up. 
Strips  warped  before  testing. 

No.  674. 

Mark  1. 

Sectional  area,  2".2Q  x  V'.2V  =  2.77  square  inches. 
Gauged  length,  4(K^ 


Applied  loads. 


Pound*. 

2,770 

13,850 

37,700 

41,650 

44,000 

46,000 

48,000 

60,000 

53,000 

54,000 

65,400 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68,000 

60,250 

72,020 

74,780 

77,560 

80,330 

83,100 

85,870 

88,640 

91,410 

94,180 

96,050 

99,720 

102,490 

105. 260 

108, 080 

110,800 

113, 670 

116,840 

119, 110 


Pounds. 

1,000 

5.000 

10,000 

15,000 


20.000 


25, 000 
26, 000 
27,000 
28.000 
29.000 
30,  OOU 
31,000 
32,000 
33.000 
34. 000 
35.000 
86,000 
37. 000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 


Elongation 
p«r  loch. 

SuccesslTe 
elongation 
perincb. 

.000153 

.000223 

.000235 

.000060 

.000030 

.000038 

.000055 

.Q00057 

.000055 

.000047 

.  000073 

.000078 

.000095 

.000287 

.000640 

.  001260 

.000650 

.001388 

.001000 

.002937 

.001650 

.003100 

.002338 

.0020.T7 

.004400 

.002425 

.0037 

.0055 

.0020 

.0073 

.0040 

.0074 

.0060 

.0083 

.0083 

Pennanent 
set 

Saceeasive 

permanent 

set. 

Remarks. 

Inch. 
0. 

. 000152 
.000375 
.000610 
.000670 

Inch. 
0. 

.000023 
.000O.W 
.000100 

Inch. 

0. 

.000026 
.000025 
.000050 

Initialload. 
ElaaUc  Umit 

.000700 

. 000738 

. 000793 

.000850 

.  000905 

.000952 
.  001025 

.000280 

.000180 

.  001103 

.001198 

.001485 

.002125 

.  00.3.175 

.004025 

.005413 
.  006413 

.004530 

.004250 

.009350 

.011000 

.014100 

.016438 

.018475 

.  0'i2875 

.  025:J 

.0290 

.0345 

.0365 

.0438 

.0478 

.0552 

.0612 

.0696 

.0778 

■.::::::::::.* 



Tensile  strength. 

Elongation  per  inch  after  rupture,  ''.093. 

Elongation  of  5''  sections  ''.50,  ".80»,  ".50,  ".42,  ".40,  ".39,  ".30,  ".40, 
".41,  ".41.  »         ,         J         ,         t         I         7 

Area  at  fracture,  2".04  x  r'.07  =a  2.18  square  inches. 
Contraction  of  area,  21.3  per  cent. 
Appearance  of  fracture,  fibrous  100  per  cent.,  lamellar. 
Two  specimens  taken  from  end  of  bar  1,  No.  574. 
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Ko.  674a. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Tensile  strength,  12,240  poands  =  48,900  poands  per  uquare  inch. 

Contraction  of  area,  27.6  per  cent. 

Elongation  in  2'^,  25  per  cent. 

Appearance  of  fracture  fibrous,  lamellar.     • 

No.  6746. 

Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 

Tensile  strength,  12,080  pounds  =  48,320  pounds  per  square  inch. 
Contraction  of  area,  33.5  per  cent. 
Elongatioix  in  2'',  28  per  cent. 

Appearance  of  fracture  fibrous,  lamellar.    A  small  piece  flaked  off  in 
turning,  owing  to  an  imperfect  weld  in  the  rolling. 

No.  675. 

MarJc,  2. 

Sectional  area,  2'^32  x  ^'.21  =  2.81  square  inches. 

Gauged  length,  40". 

Bar  bent  before  the  test.    Micrometer  on  the  convex  side. 


Applied  loads. 


Total. 


Per  squarcf 
incb. 


L. 


Pounds. 

2,810 
14,050 
28, 100 
42,  ISO 
44,000 
40.000 
48,000 
60,000 
62,000 
M.OOO 
56.200 
58,000 
00,000 
02,000 
04,000 
66,000 
68,000 
70,230 
73,060 
75, 870 
78,680 
81,490 
84,300 
87,110 
80,020 
92.730 
95.640 
98,350 
101. 160 
103,970 
100, 780 
109.500 
112,400 
115.210 


Pounds, 
1,000 
5,000 
10,000 
15,000 


Elongation 
per  inch. 


20,000 

'ii.'sso' 


25, 000 
20, 000 
27,000 
28.  UOO 
20,000 
30.000 
31,000 
32,000 
33,000 
34,000 
85,000 
36,000 
87,000 
3H,  000 
80,0C0 
40,000 
41,000 


Inch. 
0. 

.000123 
.000308 
.000480 
.000508 
.000522 
.000560 
.000578 
000620 
.000655 
.  000725 
.  000708 
.  000873 
.  001010 
.  001228 
.  001493 
.002080 
.003350 
.004475 
.007076 
.009250 
.0118 
.  0145 
.017H 
.Q205 
.0240 
.  0273 
.0115 
.0360 
.  0420 
.  04':8 
.UM8 
.058j 
.0063 


Snooenire 
elongation 
por  inch. 


J>ieA.  . 
0. 

.000123 
.  000180 
.  000177 
.000028 
.000014 
.000038 
.  000018 
.000042 
.000035 
.000070 
.000073 
.000075 
. 000137 
.000218 
.  00021^ 
.000587 
.  0Q1270 
.  001125 
.002600 
.  002175 
.002550 
.0027 
.0033 
.0027 
.0035 
.0033 
.0042 
.0045 
.0060 
.  0048 
.0050 
.0067 
.0078 


Permanent 
set. 


SacceBelro 

permanent 

sot. 


Inch. 
0. 

-.000013 
-.000025 


Inch, 

0. 

-.  000013 
-.000012 






.000050 

.000075 

.002463 

.002413 



Remarks. 


InKial  load. 


•'   Elastic  limit. 
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Applied  loads. 

per  inch. 

SacceMlve 
eloneatioii 
perlnoh. 

Permanent 

set. 

Sacoessive 

permanent 

■et 

Bemarks. 

Total. 

Persanare 
InoL 

Powndt, 

118,020 

120,830 

123,640 

126,450 

128,280 

Poundi, 
42,000 
43,000 
44,000 
45,000 
45,650 

Inch, 
.0745 
.0850 
.0965 
.1038 
.1176 

Inch, 
.0082 
.0105 
.0115 
.0073 
.0137 

Inch. 

Inch. 

Tensile  strength. 

Elongation  per  inch  affcer  rapture,  ".\21. 

Elongation  of  5''  sections,  ''.68,  ''.92»,  ''.55,  ".40,  ".51,  ".61,  ".65,".a8, 
".70,  ".85. 

Area  at  fracture,  2".10  x  1".05  =  2.22  square  inches. 
'    Contraction  of  area,  21  per  cent. 

Appearance  of  fracture  fibrous,  laminated.  A  seam  extends  the 
width  of  the  bar  at  the  middle  of  its  thickness. 

Specimen  taken  from  end  of  bar  2,  No.  575. 

No.  575a. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Tensile  strength,  11,750  pounds  =  47,000  pounds  per  square  inch.      • 

Elongation  in  2"-,  26.5  per  cent. 

Diameter  at  fracture,  ".48. 

Area,  .181  square  inch. 

Contraction  of  area,  27.6  per  cent. 

Appearance  of  fracture  fibrous,  seamy. 

Another  specimen  was  turned  down  from  end  of  bar  No.  2,  and  a  part 
of  the  threaded  head  came  off  at  an  imx>erfect  weld  in  the  rolling,  unfit- 
ting the  specimen  for  testing.. 

No.  576. 

Markj  3. 

Sectional  area,  2".27  x  1".20  =  2.72  square  inches. 
Gauged  length,  40". 
Bar  bent  before  the  test. 


Applied  loads. 

Elongation 
per  inch. 

Saccesslve 

elongation 

per  inch. 

Permanent 
set. 

Snooessive 

permanent 

set 

Kemarks. 

ToUL 

Per  square 
inch. 

Powidt, 
2,720 
13,600 
27.200 
40.800 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54.400 
56,000 
58,000 
60,000 
62,000 

Powidi, 
1,000 
5.000 
10,000 
15,000 

Inch, 
0. 

.000125 
.000208 
.000460 
.000480 
.  000520 
.  000545 
.000565 
.000590 
.000620 
.000660 
.000713 
.000763 
.000828 
.000905 

Inch. 
0. 

.000125 
.000173 
.  000162 
.000020 
.000040 
.000025 
.000020 
.000025 
.000030 
.000040 
.000053 
.000050 
.000065 
.000077 

Inch. 
0. 

-.000015 
-.000025 
-.000025 

Inch, 
0. 

-.000015 
-.000010 
0. 

Initial  load. 
Elastic  limit 

'-."000020' 

"'.'606065'" 

20,000 

22,790 
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Eloni^tion 
per  inch. 

Inch. 

.001100 

.001418 

.001975 

.002875 

.004050 

.005700 

.008000 

.0103 

.0128 

.0155 

.0188 

.0218 

.0260 

.0303 

.0348 

.0368 

.0440 

.0490 

.0550 

.0553 

.0560 

.0708 

.0760 

.0863 

.0930 

.0993 

.1143  . 

Snccesaive 

T>>>._.-....* 

SacceMive 

Bemmrkft. 

Total. 

..!_.  _ 

Pounds. 
64,000 
66,000 
68,000 
70,000 
72,000 
73.440 
76.160 
78,880 
81.600 
84,320 
87, 040 
89.760 
92.480 
95.200 
97.920 
100.040 
103.360 
106.080 
108.800 
111,620 

Per  square 

iDCh. 

elongation  *""•«*«-»' 
per  inch,  i        "*' 

permanent 
set. 

Potinds. 

Inch. 
. C00195 

Inch, 

Inch. 

.000318 
.000557 
.000900 

25,000 

.001118          .001138 

.  001175 
.001650 
.002300 

27.000 
28.000 
29,000 
30.000 
31.000 
32,000 
83,000 
34,000 
85,000 
36,000 
87,000 
8H.000 
39,000 
40,000 
41,000 

.0023 
.0025 
.0027 
.0033 

.0030 
.0042 
.0043 
.0045 
.0020 
.0072 
.0050 
.0060 
.0003 
.0007 
.0148 
.0052 
.0103 
.0067 
.0063 
.0150 

1 

1 

Snntained  knd  & 

Tensile  strength. 

114,240 
116.960 
119.680 
122,200 
122,400 
124,250 

42,000 
43,000 
44,000 

1 

1. ........... 

45,000 
45,680 

i 

1 

Elongation  per  inch  after  rapture,  ".116. 

Elongation  of  5"  sections,  ".52,  ".51,  ".48,  ".48,  ".50,  ".52.  ".83»,  ".63. 
".69,  ".67. 
Area  at  fracture  2".08  x  1".06  =  2.20  square  inches. 
Contraction  of  area,  19.1  per  cent. 
Appearance  of  fracture  fibrous,  laminated,  seamy. 

Strap  No.  3, 
j,oe<Utm*efipaclmsn»ingtrt^. 


'W. 


nei 


■^^ 
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No.  605. 


MwTc  D. 


Sectional  area,  r'.92  x  l''.28=:2.46  square  inches. 
Gauged  length,  40'^ 


Applied  loads. 


TotaL 


Poundt. 
2.460 
12,900 
24,600 
36,900 
88,000 
40.000 
42.000 
44.000 
46,000 
48,000 
49.200 
60,000 
51,000 
52,000 
53,000 
54^000 
65,000 
56,000 
57,000 
58.000 
59,000 
60,000 
61.000 
61,500 
62,000 
63,000 
64.000 
65,000 
66,000 
66. 420 
68. 8W) 
71,340 
73,800 
76,260 
78,720 
81,180 
83,640 
86.100 
88,560 
91.020 
93.480 
95.940 
98,400 
100,860 
103,320 
105,780 
108,240 
110, 700 
118, 160 
115,620 
118,080 
120,200 


Per 


reqnaie 
inch. 


Pound*, 
1,000 
5,000 
10,000 
15,000 


20,000 


24,800 
25,000 


27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
84,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48,860 


£lo&gatIoii 
per  InclL 


Inch, 
0. 

.000183 
.000323 
.000510 
.600525 
.000555 
.000580 
.000605 
.000650 
.000678 
.000700 
.000715 
.000780 
.000748 
.000770 
.000783 
.000803 
.000628 
.000845 
.000868 
.000880 


.000928 

.000958 

.000995 

.001038 

.001103 

.001178 

.001280 

.001530 

.005000 

.007350 

.009600 

.011650 

.013878 

.016925 

.019125 

.0230 

.0258 

.0303 

.0333 

.0395 

.0445 

.0503 

.0573 

.0625 

.0713 

.0803 

.0900 

.1063 

.1268 


SnAoeMive 
elonjntion 
per  inoh. 


Inch. 
0. 

.000133 
.000190 
.000187 
.000015 
.000030 
.000025 
.000023 
.000045 
.000028 
.000022 
.000015 
.000015 
.000018 
.000022 
.000018 
.000020 
.000020 


018 
.000017 
.000028 
.000020 
.000025 
.000042 
.000038 
.000070 
.000070 
.000107 
.000250 
.008470 
.002350 
.002250 
.002050 
.002228 
.003047 
.002200 
.003875 
.0028 
.0045 
.0030 
.0062 
.0050 
.0058 
.0070 
.0052 
.0088 
.0090 
.0097 
.0168 

.oaoo 


Permanent 

set 


Inch. 
0. 
0. 
^.060003 


.000005 


.000080 


Sacceaslve 

permanent 

sec 


Inch. 


^000003 
0. 


.000008 


.000075 


Semarks. 


Initial 


Slaatio  limit. 


Tenaile  strength. 


Elongation  per  inch  after  rupture,  'M47. 
Elongation  of  inch  sections,  ''.70,  ''.60,  ".60,  ".60, 
1".03*  ".63  ".67* 
Area  at  fifacture,  r'.68x  1".08  =  1.81  square  inches. 
Contraction  of  area,  26.5  per  cent 
Appearance  of  firacture  fibrous,  seamy. 


".76,  ".66,  ".73, 
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No.  606. 
Mark  E. 


Sectional  area,  1''.92  x  V.28  =  2.46  square  inches. 
Gauged  length,  40'^ 


'  Applied  loads. 


Total 


Pounda. 
2,4(k) 
12,300 
24, 600 
36,900 
38. 000 
40, 000 
42,000 
44,000 
46,000 
48,000 
49,200 
50,000 
51,000 
62,000 
63,000 
54,000 
65,000 
56, 000 
57,000 
58,000 
59,000 
60.000 
61,000 
61,500 
62. 000 
63,000 
64.000 
65,000 
66, 420 
68.880 
71,840 
73,800 
76,260 
78, 720 
81, 180 
83, 640 
86,100 
88;  560 
91,020 
93, 480 
95,940 
98,400 
100.860 
103, 320 
105,780 
108, 240 
110, 700 
113, 160 
115, 100 


Per  Moare 
iDch. 


Poundt. 

1.000 

5,000 

10, 000 

15,000 


20,000 


24, 800 
25,000 


27,000 
28.000 
29.000 
30,000 
81.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37.000 
38.000 
39.000 
40,000 
41,000 
42, 000 
43,000 
44.000 
45,000 
46,000 
46,790 


EloDjBration 
per  inch. 


Inch, 
0. 
.000133 
. 000328 
.  000513 
.000535 
.000500 
.000590 
.000620 
.000645 
. 000673 
. 000703 
.000723 
.  000743 
.000755 
.  000770 
.000783 
.000803 
.  000823 
.  000848 
.  000873 


.000923 

. 000048 

.  000968 

.001008 

.001053 

.001195 

.001488 

.002475 

.  006G25 

.  00^425 

.010675 

.012250 

.014550 

.017375 

. 020700 

.  023025 

.0270 

.0318 

.  0355 

.0393 

.0450 

.0500 

.0575 

.0638 

.  0728 

.0838 

.0950 


SncceMlve 
eloDji^atioii 
per  inch. 


Permanent 


Inch. 
0. 

.000133 
.000195 
.000186 
.0000>2 
. 000025 
.000030 
.000030 
.000025 
.000028 
.000030    I 
.000020    I 
.000020    I 
.000012    I 
.000015    I 
.000013    < 
.000022    I 
.  000018 
.000025 
.000025 
.000020 
.000030 
.000025 
.000020 
.000040 
.000045 
.  tK)0142 
. 000203 
.  000987 
. 004150 
.001800 
.002250 
. 001575 
.  002300 
. 002825 
.003325 
.  002925 
.003375 
.0048 
.0037 
.0038 
.0057 
.0050 
.0075 
.0063 
.0090 
.0110 
.0112 


Inch. 
0. 
0. 
0. 

.000003 


Kcmarks. 


.000003 


.000095 


Initial  1 


000003 


.000092 


Elaatio  limit. 


TenailA  strength. 


Elongation  per  inch  after  rupture,  'M13. 
Elongation  of  5''  sections,  ''.50,  '',50,  ".50,  ".48, 1".10,» 
".48,  ".48. 
Area  at  fracture,  T'.Tl  x  1".08  =  1,85  square  inches. 
Contraction  of  area,  24.8  per  cent. 
Appearance  of  fracture  fibrous,  seamy. 


.47,  ".51,  ".48, 


TESTS   OF   IRON   AND   STEEL. 

:So.  607, 

Mark  F. 

Sectional  area.  r'.84  x  l'^28  =  2.36  square  inches. 
Gauged  length,  W. 
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AppUed  loads. 

£10D^tiOD 

per  inch. 

Snccesaive 
elonf^ation 
per  inch. 

Permanent 
set. 

SaccesslTe 

Total. 

Pereqnare 
incb. 

permanent               RemArka. 

set. 

j 

PoundM. 
2,3«K) 
11,800 
23,600 
35,400 
38,000 
40,000 
42, 000 
44,000 
46,000 
47,200 
48,000 
49, 000 
50, 000 
51,000 
52, 000 
53.000 
54,000 
55,  000 
50,  000 
57, 000 
58,000 

Poundt. 

1,000 

5,000 

10,000 

15^000 

Inch. 
0. 

.000150 
.000353 
.000543 
.000580 
.000618 
.000643 
.000670 
.000708 
.000728 
.  000745 
.000768 
.000780 
.000793 
.000810 
.000828 
.000848 
.000870 
.000883 
.  000905 
.000925 
.000953 
.000985 
.001008 
.001033 
.001068 
.001100 
.  001195 
. 001613 
.001825 
.005438 
.010125 
.  011863 
. 014713 
.016500 
.019250 
.022375 
.0265 
.0293 
.  0338 
.0383 
.0425 
.0485 
.0550 
.0625 
.0706 
.0803 
.0938 
.1105 
.1313 

Inch. 
0. 

.OOOiSO 
.  000203 
.000190 
.  000037 
.  000038 
.000025 
.000027 
.000038 
.000020 
.000017 
.000018 
.000017 
.000013 
.000017 
.000018 
.000020 
.000022 
.000013 
.000022 
.000020 
.000028 
.000032 
.000023 
.000025 
.000035 
.000032 
.000095 
.000418 
.000212 
.003613 
.004687 
.001738 
.002850 
.001787 
.002750 
.003125 
.  004125 
.0030 
.0043 
.0045 
.0042 
.0060 
.0065 
.0075 
.0075 
.0103 
.0135 
.0167 
.0208 

Inch. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload.  , 

20,000 

.000013 

.000013 

EUstio  limit 

59,  OOO 

.000063 

.000050 

60,000 
61.000 
62, 000 

63,  000 

64.  OOO 
b.'>,  000 
00,  OUO 
67, 000 
68,440 
70.800 
73, 160 
7.1,  520 
77, 880 
80,210 
82, 600 
8i,960 
87,320 
89,680 
92, 040 
94, 400 
96.760 
99, 120 

101,480 
103, 840 
100. 200 
108,560 
110,920 
113. 280 
115,280 

29,000 
80,000 
81.000 
82, 000 
83,000 
31,000 
85,000 
88,000 
37,0iK) 
88.000 
89,000 
40,000 
41. 000 
42,000 
43,000 
44.000 
45^000 
46,000 
47,000 
48,000 
48,850 

. 

Elongation  per  inch  after  rupture,  'M63. 

Elongation  of  5-inch  sections,  ''.78,  ''.79,  ".74,  ".80, 1".04*,  ".83,  ".74, 
".76,  ".81,  ".78. 

Area  at  fracture,  1".67  x  1".12  =  1.87  square  inches. 
Contraction  of  area,  20.8  per  cent. 
Appearance  of  fracture  flbrous,  seamy. 
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BARS  A,  B,  AND  C  TURNED  DOWN  6"  IN  LENGTH. 


■  No.  of 
,    test. 


Hark 

on  speoi- 

men. 


608  I  A. 
600  I  B. 
610  C. 


Diameter. 


Jnehet. 
1.120 
1.129 
1.120 


Sectional  I 
area. 


Sq.  inch. 

1 

1 


Elaatio  limit 


Ultimate  strength. 


Not  determined 

...do 

...do 


Total. 


Fcundi. 

SI,  820 
51.600 
61,710 


Per  sq.  in. 


Elongation  in  V. 


Pikundt. 
51.8*20 
51.600 
5;,  710 


JnchtM.  \Per  eerU. 

1.83  I        SI0.6 

1.71  I        28.5 

1.71  I        28.5 


Area  at  fracture. 


I    In.  8q.  in. 

I    .89  diameter=.  622 

.90  dlaraeter=.  636 

I    .00  diameter=.  636 


Contrac- 
tion 
of  area. 


Percent. 
87.8 
36.4 
36.4 


Appearance  of  firactnre. 


Fibrons.  seamy. , 

do 

do 


Elongation  of  I"  sections. 


Inch. 
.23,.  66*,.  33,.  27,.  24,.  20 
.22,.  10..  66*..  24..  21,.  10 
.ie,.-25,.54*,.28..24..2J 


STRAPS  NOS.  4  AND  5. 


1 

1 

s * 1 

a 

3 

aS.6 


One  bar  without  marks. 
One  bar  marked  U.  S. 


No.ofl 
test. 


687 


SOO  , 
601  I 
092  , 


Mark 
on  speci- 
men. 


Dimensions  iu 
inches. 

Sectional 


Width. 


Thick- 
neBs. 


Inch. 

Inches. 

1 

.620 

1.20 

2 

.620 

'    1.20 

3 

.625 

1.21 

I.U.S. 

.670 

1.25 

2.  U.S. 

.670 

1.25 

3.  U.S. 

.675 

1.24 

area. 


Sq.  inch. 
.744 
.744 
.756 

.837 
.837 
.837 


Elaatic  limit. 


Totals 


Pound*. 
20.650 
18.000 
18,230 

22.100 
23.200 
22,600 


Per  sq.in. 


Poundt. 
27.760 
25,400 
24,110 

26,400 
27,720 
27,000 


Ultimate  strength. 


Total. 


Pounde. 
37.480 
37.260 
31, 100 

45.800 
40,200 
48,710 


Per  sq.  In. 


Pounds. 
50,300 
5C.080 
41. 130 

54.720 
58,780 
68,200 


Elongation 
inlO". 


In. 
2.84 

1.57 

2.03 
2.82 
2.18 


Pr.el. 

23.4  j 
23.8  I 
15.7 

I 

20.3  ' 
23.2 

21.8  , 


Area  at  fract- 
ure. 

In. 

.50X 

.06=.  480 

.54)(1.00« 

540 

.45X 
.45X 
.47x 

.88= 
.88= 
.88  = 

306 
.806 
.414 

Contrac- 
tion 
of  area. 


Percent 
35.5 


27.4 


52.7 
52.7 
50.5 


Appearance  of  fracture. 


Fibrons ;  layers  of  diifer-  ' 
ent-colore^  metal 

Fibrous ;  seamy 

Fibrous ;  opened  atsoam : 
8"  long  x  the  width  of 
the  specimen | 

Dull  A-l ky, Alightly  fibrons i 

ilo  .' 1 

do I 


Elongation  of  Inch  sections. 


Inch. 

.  18, .  17, .  17. .  17, .  18. .  20.  .21. .  33. .  46*, .  57 
.  22. .  24, .  23, .  20, .  22, .  27. ;  41", .  20, .  20. .  19 


.0C.06,.12,.14,.ll..ll,.23,.43»,.21..1O  ' 

.11,.  11..  12,.  14,.  12..  17,. 28,. 67*.. 21..  15 
.65*,. 28.. 21..  18,.  16,.  IS,.  17,.  17..  16..  19  | 
.60*,. 28,. 23,.  10,.  17,.  14,.  14..  14..  13,.  16  , 
. 1 
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27.~TW0  WSOVOHT-IKOH  CHOKB  BASS  FOB  BOOF  OF  VEW  PEV- 

8I0N  BuiLsnro! 

[Genaral  M.  C.  Meig*,  uohitaot.] 


I. 

N 


;^     Ss 


fS 


/0^9a 


^€XW  w7>^.  7^^ 


^i^y  t^tlitjtrt^ 


^ZA 


^Ji, 


^;^r 


*u  9 


^J 


-T^CiT^ 


1 


f 


^^// 


yjiji^  * 


.  CO 


TESTS   or   lEON   AND   StF.]P:T. 


1086- 


Secared  ia  testing  machine  by  a  pin  at  eud  A,  and  pulling  against 
blocks  in  front  of  cross-heads  end  B. 

Nineteen  10^^  sections  laid  off  on  stem,  beginning  at  inside  face  of 
crossheads. 

No.  573. 

Diameter  of  stem,  3'^67. 

Sectional  area  of  cylindrical  stem,  10.58  square  inches. 
Gauged  length,  100^',  beginning  7C  from  cross  heads  on  cylindrical 
stem. 


1 

AppUed  loads. 

In  ganged  length. 

Elongation 
center  of 
pinhole 
to  cross- 
heads. 

Remarks. 

Total. 

Per  square 
inoh. 

Elongation. 

Set 

Poundt. 
10,580 
62,900 
105,  ftX) 
158,700 
165,000 
170,000 
175,000 
180,000 
185,000 
100,440 
105,000 
200,000 
205, 000 
210,000 
211,600 
216,000 
220,000 
225,000 
230,000 
235,000 
240,000 
245,000 
250,000 
255.000 
260,000 
264,500 
275.  OcO 
285. 060 
206. 240 
306.820 
317, 400 
327.980 
338.660 
340. 140 
359.720 
370,300 

?91.460 
395,500 

Pound*. 

1,000 

5,000 

10,000 

16,000 

Inch. 

0. 

.0160 
.0348 
.0550 
.0690 
.0609 
.0631 
.0655 
.0683 
.0720 
.0761 
.0791 
.0829 
.0865 
.0891 
.0930 
.0970 
.1017 
.1080 
.1180 
.1320 
.1430 
.1625 
.1880 
.2240 
.2730 

Inch. 

0. 

.0010 
.0015 
.0030 

Inehet, 
0. 

.05 
.12 
.19 

TnitJalload. 

/'.06set. 
Elastic  limit 

".29  set 

Bested  under  initial  load  one  hour. 
Tensile  strength. 

18,000 

.0093 

.24 

, 

20,000 

.0179 

.27 

21, 270 

.29 

.34 

.39 

.46 

.53 

.64 

.82 

1.02 

1.28 

L61 

LOT 

2.25 

2.70 

3.14 

3.66 

3.70 

25, 000 
26,000 
27,000 
28, 000 
29, 000 
30,000 
31,000 
82,000 
33,000 
34, 000 
35,000 

37,000 
37,380 

.1824 

1 

Total  elongation  from  center  of  pinhole  to  face  of  cross-heads, 
3'^00  =  1.4  per  cent. 

Elongation  of  10"  sections,  beginning  at  cross-heads,  '^04,  ".03,  ".0(5, 
".08,  ".26,  ".23,  ".24,  ".24,  ".29,  ".22,  ".26,  ".15,  ".24,  ".20,  ".23,  ".17», 
".11,  ".08,  ".02. 

Elongations  of  piu  holes,  ".13  each. 

Diameter  at  fracture,  3".63. 

Area,  10.35. 

Contraction  of  area,  2.2  per  cent. 

Fractured  suddenly  uuder  the  maximum  load,  42^"  from  center  of 
pin  holes,  accompanied  by  a  loud  report. 

Appearance  of  fracture,  granular  100  per  cent.;  coarse  granulation 
at  center,  finer  at  circumference. 


PHOTOGRAPH  OF  THE  FRACTURE  OF  BAR  No.  573. 


S.  Ex.  36,  49,  I. 


TESTS   OF   IBON   AND   STEEL. 
No.  798. 
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Diameter  of  stem,  3'^75. 

Sectional  area  of  cylindrical  stem,  11.04  square  iuctjeei. 
Ganged  length  100'',  beginning  70"  from  cross-heads  on  cylindrical 
stem. 


Applied  loads. 

In  ganged  length. 

Elongation 

oenteroT 

pin  hole  to 

croaa-heaOa. 

Kemarks. 

ToUl. 

PersqnAre 

Elongation. 

Set. 

PoundB. 
11,010 
55,200 
110,400 
165,600 
108, 720 
220,800 
2*30, 000 
235,000 
240.000 
245,000 
250,000 
255.000 
200,000 
265,000 
270,000 
276,000 
280.000 
285,000 
290,000 

Pounds. 
1,000 
5,000 
10,000 
16,000 
18,000 
20,000 

Inch. 

0. 

.0138 
.0350 
.0549 
.0668 
.0749 
.0789 
.0800 
.0829 
.0850 
.0871 
.0899 
.0923 
.0953 
.0987 
.1039 
.1100 
.1290 
.1630 
.2028 
.2940 
.4450 
.7100 

Inch. 
0. 

.0006 
.0009 
.0018 
.00/6 
.0022 

Jnehsi, 
0. 
.08 
.14 
.20 
.24 
.27 

Initial  load. 

.03  set. 
.06. 

Elastic  Umit. 
".12 

Cracks  in  sight  near  ends  of  cylin- 
drical stem,   one  If'  long,  and 
one  U''  long,  end  A.    Smaller 
eiaoka  opened  at  end  B. 

Tensile  strength. 

.295 

.84 

24,460 
25,000 

.86 

.876 

.305 

.0123 

.48 

'  295,000 

300,000 
805,000 
310,000 
820, 160 
831, 20O 
342,240 
853,280 
364,820 
375,860 
386,400 
307,440 
408,480 

410.520 
428,200 

...... ...... 

.66 

1.14 
1.48 
1.86 
2.15 
2.47 
2.00 
3.86 
3.77 
4.28 
4.87 

6.52 

29.000 
30.000 
31.000 
32,000 
83.000 
34.000 
35,000 
36,000 
87,000 

38.000 
88,790 

Total  elongation  from  center  of  pin  hole  to  face  of  cross-heads,  5'M6  = 
2.45  p^r  cent. 

Total  elongation  in  ganged  lengthy  3'^39  =  3.39  per  cent. 

Elongation  of  lO''  sections,  beginning  at  cross-heads,  ''.02,  ".02,  ".07, 
".02,  ".14,  ".16,  ".27,  ".39,  ".39,  ".43,  ".41,  ".40,  ".38,  ".34,  ".42,  ".40, 
".37,  ".33,  ".20. 

Elongation  of  pin  holes,  ".27  each. 

Diameter  at  fracture,  3".91. 

Bar  fractured  28".9  from  center  of  pin  holes  end  A,  where  cracks 
were  developed  earlier  in  the  test. 

Appearance  of  fracture,  granular  92  per  cent.,  fibrous  8  x>er  cent. 
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TESTS  OP  IRON  AND   STBfiL. 


COMPRESSION  OF  TWO  10"  STEEL  CHANNELS. 
[Material  for  roof  tmaa  of  the  new  Pension  baiiding.] 

£nd8  of  channels  finished  concave  ^'.01. 

Compression  measarements  taken  in  a  gauged  length  (along  center 
line  of  web}  of  20''. 
Sectional  areas  computed  as  one- tenth  the  weight  of  channel  per  yard 

No.  478. 

Form  of  croBi-section. 


^r- 


yo- 


-7^ 


10. 


Length,  35".74. 

Wei.crht,  64^  pounds. 

Sectional  area,  0.5  square  inches. 


Applied  loads. 

In  gauged  length. 

1 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Remarks. 

1 

Pmtndi. 
6.500 
32,500 
65,000 
97,500 
130. 000 
135.000 
140. 000 
145,000 
150,000 
155. 000 
160,000 
162,500 
1  165.000 

FouTidt. 

1.000 

5,OUO 

10.000 

15,000 

20,000 

Inch. 

0. 

.0021 
.0054 
.0088 
.  0122 
.0127 
.0131 
.0136 
.0142 
.0148 
.0152 
.0156 
.0159 
.0166 
.0171 
.0178 
.0183 
.0190 
.0199 
.  0204 
.0209 
.0216 
.0222 
.0229 
.0238 
.0242 
.0246 
.0252 
.0263 
.0277 
.0293 
.0319 
.0305 
.0420 
.0490 

Inch. 
0. 
0. 
0. 
0. 
0. 

1 

Initial  load. 

• 

25,000 

0. 

170,000 

1  175,000 

180,000 
185,000 
190,000 
195,000 
200.000 
205, 000 
210,  000 
215,000 

• 

■'"so.'ooo" 

.0003 

Seale  starts  oif  web  and  flanges. 

Elastic  limit. 

220.000 

225.000 

"*'85,"6o6" 

227,500 

230.000 

;  235,000 

36,150 

1  240,000 

245,000 

250,000 

255.000 

200,000 

40,000 

265,000 

:  205,700 

40,880 

Ultimate  strength. 

Failed  by  deflecting  perpendicular  to  the  plants 
of  the  wob,  and  concave  on  the  side  of  the 

TESTS  OF  IR6N  AND  STEEL. 

No.  479. 

Form  of  croat-aeetion. 
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i^ 


xor 


Length,  36''.76. 

Weight,  64J  pounds. 

Sectional  area,  6.47  sqaare  inches. 


Applied  loada. 

In  j^ffUKed  length. 

1 

Total 

Per  sauare 
incn. 

Coropres- 
Bion. 

Set. 

Heinarks.                                  i 

Pound: 
6,470 
3:2,850 
64,700 
97,050 
129.400 
135. 000 
140. 000 
145, 000 

ir>o.ooo 

155,000 
160, 000 
161,750 
165,  000 
170. 000 
175,000 
180,  000 
185.  000 
190.000 
104,100 
2U0. 000 
205.  000 
210,  000 
21.5.000 
220,  000 
2-25. 000 
226,450 
230,  000 
2:15, 000 
240.000 
245.000 
2.50.  000 
256, 000 
258,800 
260,000 
265, 000 
270.000 
271,100 

Pound*. 

1.000 

6,000 

10,000 

15,000 

20,000 

Inch. 

0. 

.0021 
.0052 
.0084 
.0118 
.0123 
.0129 
.  0133 
.0139 
.0144 
.0148 
.0151 
.0156 
.0160 
.0164 
.0169 
.0176 
.0180 
.0183 
.0193 
.0199 
.0203 
.0207 
.0212 
.0217   . 
.0220 
.0224 
.  0229 
.0240 
.0252 
.0267 
.0282 
.0293 
.0300 
.0329 
.0361 

Ineh. 
0. 
0. 
0. 
0. 
0. 

Initialload. 

• 
• 

1 

25.000 

0. 

1 

Elastic  limit.    Scale  starta  off  web  and  flan;;es. 

Upward  deflection  observed  at  middle. 
XTuimate  strength. 

80.000 

0. 

35,000 

0. 

36, 320 

40,000 

.0035 

41.900 

Failed  by  deflecting  perpendicalar  to  the  plane  of  the  web,  and  con- 
cave on  the  side  of  the  flanges. 

The  maximum  deflection  occurred  at  a  point  8"  from  the  end  of  the 
bar. 

Tension  test  of  steel  specimens  cut  from  channel  bars,  previouslj^ 
tested  by  compression  for  General  M.  0.  Meigs.    (Nos.  478  and  479.) 
Material  for  new  Pension  building. 
S.  Ex.  36 — -69 


1090  TESTS  OF  lEON  AND  STEEL, 

No.  629. 
Jbrw  of  specimens. 


^  33n  -» 

(From  bar  No.  478.) 

Sectional  area,  2".60x'^40=  1.00  sqaare  inch. 
Rapid  stxetching  began  at  44,000  pounds. 
Tensile  strength,  73,410  pounds  per  square  inch. 
Load  at  time  of  rupture,  64,000  pounds. 
Elongation  in  15'^  3''.69  =  24.6  per  cent. 

Elongation  of  inch  sections,  'M8,  'MS,  ".23,  ".29,  ".70»,  ".24,  "^2, 
".21,  ".24,  ".23,  ".23,  ".22,  ".21,  ".16,  ".16. 
Area  at  fracture,  l".94x  ".28  =  .543  square  inch. 
Contraction  of  area,  45.7  per  cent. 
Appearance  of  fracture,  silky. 

.  No.  630. 

(From  bar  No.  479.) 

Sectional  area,  2".60x  ".40=  1.00  square  inch. 
Rapid  stretching  began  at  45,300  pounds. 
Tensile  strength,  73,940  pounds  per  square  inch. 
Load  at  time  of  rupture,  65,000  pounds. 
Elongation  in  16",  3".40  =  22.7  per  cent. 

Elongation  of  inch  sections,  ".18,  ".16,  ".16,  ".17,  ".16,  ".18,  "^9, 
'^20,  ".23,  ".30,  ".62»,  ".27,  ".22,  ".19,  ".18. 

Area  at  fracture,  1".97  x  ".30  =  .591  square  inch. 
Contraction  of  area,  40.9  per  cent. 
Appearance  of  fracture,  silky. 

THREE  WEOUGHT-IRON  BAKS. 

[Fnrnished  by  General  M.  C.  Heigg,  17.  S.  A.] 

Fwrm  of  N09,  799  and  800. 

— Pt? 1 


TESTS   OF   IRON   AND   STEEL. 
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Ko.  799. 
Mark . 

Diameter,  '^81 ;  sectional  area,  .515  sqaare  inch. 
Elastic  limit,  17,950  pounds  =  34,850  pounds  per  square  inch. 
Tensile  strength,  28,620  pounds  =  55,570  pounds  per  square  inch. 
Elongation  in  10'',2'^05  =  20.5  per  cent. 

Elongation  of  inch  sections,  '^43»,  ''.35,  ''.22,  ".19,  ".17,  ".16,  ".15, 
.15,  ".13,  ".10. 

Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction,  50.5  per  cent. 
Appearance  of  fracture,  fine  fibrous. 


No.  800. 
Mark  .  . 

Diameter,  ".815;  sectional  area,  .522  square  inch. 
Elastic  limit,  18,300  pounds  =  35,060  pounds  per  square  inch. 
Tensile  strength,  2D,260  pounds  =r  56,050  pounds  per  square  inch. 
Elongation  in  10",  2".29  =  22.9  per  cent. 

Elongation  of  inch  sections  ".20,  ".59»,  ".30,  ".22,  ".20,  ".17,  ".17, 
".17,  ".15,  ".12. 
Diameter  at  fracture,  ".58;  area,  .264  square  inch. 
Contraction,  49.4  per  cent. 
Appearance  of  fjracture  fine,  fibrous. 


No.  801. 
Form  of  specimen. 


± 


JO.' 


Sectional  area,  .50  square  inch. 

Elastic  limit,  14,120  pounds  =  28,240  pounds  per  square  inch. 
Tensile  strength,  25,815  pounds  =  51,630  pounds  per  square  inch. 
Elongation  in  10",  1".97  =  19.7  per  cent. 

Elongation  of  inch  sections,  ".17,  ".21,  ".21,  ".21,  ".21,  ".33»,  ".20, 
.15,  "15,  ".13. 

Diameter  at  fracture,  "A5S'j  area,  .363  square  inch. 
Contraction,  27.4  per  cent. 
Appearance  of  fracture  fibrous,  spongy. 
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TESTS   OF  IRON  AND  STEEL. 


COMPRESSION  OF  BRICK  WORK  AND   CONCRETE,  SAID  TO  BE  TWENTY- 
FIVE  YEARS  OLD. 

[FarnlBhed  by  General  H.  C.  Keigs,  U.  S.  A.] 

No.  419. 


Four  coarses  of  bricks  laid  in  cement  mortar.  Average  thickness  of 
joints,  I". 

Total  weight,  178^  pounds. 

Weight  per  cubic  foot,  128.6  pounds. 

Bed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bearings  in 
testing-machine. 

Compressed  area,  234  square  inches. 

First  crack  at  360,000  pounds  =  1,638  pounds  per  square  inch. 

Ultimate  strength,  578,000  pounds  =  2,470  pounds  per  square  inch. 


TESTS  OF   IRON  AND    STEEL. 
Ko.  420. 
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Ss 


Irregular  block  of  concrete,  composed  of  cement  mortar  and  broken 
Stones. 

Total  weight,  150^  pounds. 

Weight  per  cabic  foot,  144.5  pounds. 

Bed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bearings  in 
testing-machine. 

Compressed  area,  180  square  inches. 

First  crack  at  112,000  pounds  =  622  pounds  per  square  inch. 

Ultimate  strength,  135,300  pounds  =  752  pounds  per  square  inch. 
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TESTS  OF  IBON  AND   STEEL. 


No.  440. 
(3J"  steel-wire  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  5'  5". 


Applied 
loads. 

Time  under  load  and 
elongation. 

Bemarlu. 

Time. 

Elongation. 

Pounds. 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 

MinuUi. 
•   0. 

IneheM, 
0. 

.1120 
.2070 
.29C0 
.3830 
.4700 

luitialload. 

\  >Rope  strack  with  hand-spike  and  hammer. 
Solder  started  in  sonth  socket. 

Wire  started  at  north  end. 
Snapping  sonnd. 

.5580 
.6540 
.6700 
.6800 
.6870 
.6920 
.6960 
.7110 
.7240 
.7335 
.7460 
.7590 
.7710 
.7840 
.7970 
.8110 
.8190 
.8250 
.8305 
.&165 
.8490 
.8370 
.8690 
.8850 
.8990 
.  9210 
.9350 
.9570 
.9742 
.9970 
1.0iU0 
1.0205 
1. 0308 
1. 0385 
1.0515 
1.0654 
1.0790 
1. 1080 
1.1300 
1.1880 
1.2340 
1. 2515 
1.2690 
1.2850 
1.3012 
1.3170 
1.8300 
1.8440 
1.3540 
1. 8745 
1.3888 
1.4055 
1.4300 
1.4480 
1.4875 
1. 5130 
1.5510 
L5750 
1. 6170 
1.6410 
1.6C60 
1.6840 

2 
4 

0 
8 
10 

"4i'666" 

42,000 
"43,*600' 

2 

2 

44,666 
"45*666" 

2 

2 
4 
6 
8 
10 



"46*666"  ■ 
*'47*666'" 

;*48;666*' 

"49*666" 
"6o"666* 

2 

2 

2 

2 

4 
6 
8 
10 

51,000 

^*62,*666  * 
"63,'666** 

2 

2 

2 
4 

54,000 

2 

55,000 

2 

4 
6 
8 
10 

"66,'666* 
"57*666'" 
"68,"666*" 
"69,*666" 
"e6.*666** 

2 
2' 

2 

2 

2 

4 
6 
8 

TESTS   OF   lEON   AND   STEEL. 
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Aprfied 
1    loads. 

1 

Time  under  load  and 
elongation. 

Semarka. 

Time. 

Elongation. 

1  PoiMidf . 

;  60,000 

MinutM, 
10 
12 
14 
16 
18 
20 
40 

Inches: 
L7060 
1.7386 
1?7616 
J.  7820 
1.8100 
L83S0 
2.15 

Maximnm  load  applied. 

1 

1 

1 

1 

1  "65,066"* 

!    67,000 

1 

The  maximam  load,  67,000  poands,  drew  the  rope  rapidly  from  the 
north  socket.    Forty  per  cent,  of  the  solder  carried  with  the  rope. 
Boi>e  in  the  sonth  socket  started  |^^ 


No.  441. 
(4''  iron-wire  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  4'  10^^ 
Length  of  rope  in  each  socket,  8j^^ 


Applied 
loads. 


Time  nnder  load  and 
elongation. 


Time.      Elongation. 


Elongation 

ln60" 

on  rope. 


Remarks. 


Potmdf. 
25,000 


Minuiet, 
0. 
7 

15 
30 


Indus, 

or 

.  .00fl7 
.0145 
.0248 


Inch. 


Rested  orer  night,  15  hours,  nnder  load. 

18,000 
26^000 


26,000 
'27,006' 


28,000 

*2i,"666" 
"36,*666' 


31,000 

"32*666' 


33,000 

"34,'666' 
'35*666" 


10 
22 
26 


2 

4 
6 
8 
10 
15 


.0083 
.0540 
.0572 
.0582 
.0682 
.0640 
.0648 
.0704 
.0714 
.0773 
.0781 
.0840 
.0860 
.0040 
.0960 
.0071 


.1001 
.1004 
.1060 
.1078 
.1150 
.1184 
.1260 
.1296 
.1882 
.1420 
.1505 
.1548 
.1571 
.1690 
.1600 


Initial  load. 


After  15  honrs. 
IniUsl  reading  on  rope. 


Started  in  socketi  north  end. 
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TESTS   OF   CKON   AND  ST££L. 


Applied 
loads. 

Time  under  load  and 
elongation. 

Elongation 
on  rope. 

Semarks. 

Time. 

Elongation. 

Pounds, 

Minute*. 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 

Inehet. 
.1614 
.1626 
.1638 
.1650 
.1658 
.1669 
.1678 
.1689 
.1696 
.1704 
.1713 
.1720 
.1731 
.1740 
.1747 
.1754 
.1817 
.1834 
.  1924 
.1938 
.2050 
.2092 
.2190 
.2236 
.2338 
.2389 
.2420 
.2454 
.2480 
.2302 
.2000 
.2034 
.2730 
.2790 

Inch. 
.0312 
.0514 
.0518 
.0520 
.0521 
.0524 
.0526 
.0529 
.0530 
.0531 
.  0532 
.0633 
.0535 
.0538 
.0539 
.0540 
.0370 
.0579 
.0621 
.0638 
.0678 
.0700 
.0745 
.0772 
.0820 
.0838 
.0847 
.0858 
.0862 
.0868 

Oat  of  socket  li". 

'"85,'666"" 



'"8^*666"" 
'*37*666*" 
''88,'666"" 
'■39."666" 
'"46*606" 

2 

2 

2 

2 

2 

4 
6 
8 
10 

'"4i"666  " 
*'42,"6o6"* 
'"43,066'" 
■'44*606"" 
"4^666"" 
* '46,666"  * 
*"47,"666'" 
'"48»'666"' 
"■i9,'666" 
"66,*666'* 

2 

2 

.2889 
.2954 
.3042 
.3162 
.3260 
.3356 

2 

2 

2 

.8455 
.8568 
.3662 
.8795 
.3905 
.4048 
.4190 
.   .4868 
.4470 
.4666 
.4786 
.4886 
.4096 
.5085 
.5168 
.6260 
.5376 
.6480 
.6598 
.6730 
.5870 
.6046 
.6216 
.6460 
.6720 
.7140 
.7520 
.8106 
.9260 
L07 
L85 
L85 

2 

2 

2 

2 

2 

4 

6 

8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28- 
30 
82 
84 
86 
88 
40 
42 
44 
46 



*"86,'666" 

Rope  drew  oat  of  socket  at  north  end,  carrying  with  it  60  per  cent, 
of  the  solder. 
Eope  barely  started  in  the  south  socket. 


TESTS   OF   IRON    AND    STEEL. 

No.  442. 

(Si"  iron- wire  rope.) 

6  strands  of  7  wires  each. 

Length  of  rope  between  sockets,  &  1". 
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AppUed 


Time  under  load  sad 


Time. 


ElongatloiL 


Remarks. 


PStmndt. 
0,000 
20,000 


MinutM. 
0 


25,000 

*36,'ooo' 


86^000 
'88,'000' 


88,000 


88,000 


80,  COO 

'io,'o66" 


2 
4 
6 
8 
10 
12 
14 
10 
18 
20 
22 
24 
26 
28 
80 
82 
34 
36 
38 
40 
42 
44 
46 
48 
60 
52 
54 
56 
58 
60 
62 
66 
68 
70 
.75 
81 


41,000 
'42,'000' 

'ii'ooo' 


0. 

.2530 
.2670 
.4850 
.4525 
.6020 
.6248 
.7820 
.8160 
.0500 
1.0200 
1.0894 
1.0530 
1.0640 
1.0720 
1.0778 
1.0830 
1.0870 
1.0018 
1.0050 
1.0993 
1.1025 
1.1060 
1.1000 
1.1115 
1. 1147 
1. 1170 
1.1197 
1.1221 
1.1242 
1.1262 
1.1285 
1.1805 
1.1831 
1.1850 
1.1868 
1.1390 
1.1410 
1.1428 
1.1447 
L1464 
1.1490 
1.1507 
1.1530 
1.1670 

Lieos 

L1788 
L1860 
L2520 
L9070 
L4270 
L5660 
L7400 
2.07 


Initial  loud. 


Began  to  draw  in  boUi  ■ooketa. 


tntimate  atiength  of  rope. 


Parted  one  strand  at  face  of  socket, 
socket 


Bope  started  slightly  in  each 
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TESTS   OF   IRON   ANO   STEEL. 

No.  443. 

(3i"  iron-wire  rope.) 


6  strands  of  7  wires  each. 
Length  between  sockets,  5^  3'^ 
Length  of  rope  in  each  socket,  6f  ^^ 


AppUad 

1<MCU. 

Time  under  load  and 

Elongation 
in  8". 

north  sock- 
et and 
rope. 

Remarks. 

Time. 

Elongation. 

Poundi. 
20^000 

Ifintttef. 
0 
5 
10 
15 
20 
25 
80 
85 
40 
45 
50 
55 
60 
05 
70 
75 
80 
85 
00 
05 
100 
120 

Inch, 

0. 

.00(9 
.0150 
.0210 
.0243 
.0278 
.0800 
.0322 
.0350 
.0805 
.0388 
.0405 
.0418 
.0480 
.0440 
.0447 
.0460 
.0470 
.0480 
.0400 
.0500 
.0535 

Inch. 

Initial  load. 

Reste<l  15  honra  under  load. 

After  15  hours. 

Evidence  of  drawing  in  north  socket 

Initial  reading  for  8"  ganged  length. 

ovember  22, 1884. 

4, 1884,  at  4.45  p.  m.,  after  a  rest  vnder  aeio 

load 

'*26;oo6" 



"ii'ooo*" 

20,000 

.0852 
.0683 
.0800 
.0890 
.0008 
.0018 
.0921 
.1000 
.1012 
.1118 
.1142 
.1244 
.1286 
.1404 
.1458 
.1582 
.1640 
.1762 
.1832 
.1042 
.2082 
.2152 
.2240 
.2382 
.2467 
.2608 
.2718 
.2796 
.2835 
.8487 



5 
10 
15 
20 
25 
30 

0. 
.0004 

,wm 

.0012 
.0017 
.0025 
.0030 
.0037 
.0045 
.0065 
.0074 
.0090 
.0101 
.0121 
.0131 

YCooo" 

5 

22,000 

"itooo" 
"ii,'o6o"' 
"i^ooo"* 
"26,000" 
"ii.'ooo" 

*'28,'66o" 
"29,'o66** 

"i6,"oo6'* 

5 

5 

5 

5 

6 

6 

6 

5 

5 
10 
15 
20 
25 

Remove 
80,000 

dfromtesUi 
laoedinteeti 
n  and  45  mli 

ig-maohine  ■ 
mg-maoliine 

.3970 

tlla.m.,  N 
November  2 

5 
10 
15 
85 

.4075 
.4131 
.4178 
.4315 

« 

■io.'o66" 

TEStS  Ot^  IttON  AND   StEfcL. 


1101 


Tbe  rope  was  left  under  strain  15  hours,  during  which  time  the  load 
fell  to  15,000  pounds.    The  rope  started  in  each  socket. 

The  full  load,  30,000  pounds,  again  applied  and  maintained  till  the 
rope  drew  completely  from  one  socket. 

The  following  readings,  showing  the  effect  of  the  continued  loading 
on  the  total  elongation,  a;nd  the  additional  time  required  to  produce 
failure : 


Applied 
loads. 

Time  under  load  and 
elongation. 

Time. 

Poundi. 
30.000 

MimUM. 

Inehtt. 
.5342 
.5378 
.6456 
.5616 
.5576 
.5644 
.5705 
.6752 

.5860 
.5023 
.6001 

15 
25 
35 
45 
GO 
64 
70 
76 
85 
95 
lOA 
115 
125 
135 
145 
155 
165 
175 
185 
195 
203 
215 
225 
242 
252 
262 
272 
282 
292 
302 
312 

30,000 

.6094 

.6)87 

.6292 

.6390 

.6503 

.66C4 

.6776 

.6032 

.7097 

.7294 

.7522 

.7777 

.8270 

.8782 

.9370 

1.0440 

1.1860 

1.3810 

1.6810 

2.^70 

Remarks. 


Drawing  rapidly  in  north  tooket 


Rope  drawn  from  north  socket  4". 


The  speed  with  which  the  rope  drew  from  the  north  socket 
continned  to  increase,while  the  load  was  still  kept  at  80,000 
pounds  till  it  had  drawn  2}"  from  socket. 


After  this  the  rope  was  no  longer  able  to  sustain  30,000  pounds,  but 
dropped  rapidly  as  the  rope  drew  from  the  socket.  The  rope  at  this 
end  left  the  solder  within  the  socket. 

The  total  amount  of  drawing  in  the  south  socket  was  i" ;  in  part  the 
rope  drew  from  the  solder,  and  in  part  the  solder  was  drawn  with  the 
rope  from  the  socket. 
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TESTS   OF   IRON   AND   STEEL. 

No.  447. 

(3i''  steel-wire  rope.) 


Leugth  between  sockets,  &  Z". 
Length  of  roi>e  in  each  socket,  8^^ 


Applied 


PouiuLp. 
6.000 
10,000 
IS.  000 
20,000 
2&,000 
30,000 
35,000 
40,000 


28,000 
40.000 
35,000 
40,000 
85,000 
40,000 
28,500 
40,000 


42,000 
'44*000* 

"itico' 


48,000 

"so.'ooo" 


52,000 
*64,000' 


50,000 
*68,*6oo' 
'fl6,*000' 


Time  nnder  loftdAod 


Ttme,      ElongatSoD. 


2IinuU§. 


5 
10 
25 


13 
18 
80 
60 


5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
00 
70 
75 
80 
65 


Inches. 
0. 

.1284 
.2300 
.8225 
.3000 
.4845 
.5720 
.6610 
.6000 
.0980 
.7095 
.0920 
.7840 
.7780 
.8150 
.8100 
.8471 
.8320 
.9155 
.9208 
.9248 


.0362 
.9536 
.9575 
.9740 
.9802 
1.0006 
1.0218 
1.0690 
1.0832 
1.1198 
1.1838 
1.1725 
1.1900 
1.2294 
1.2472 
1.2860 
L8068 
L8405 
1.8772 
1.4180 
1.4500 
1.4666 
1.4842 
1.4992 
1.6464 
1.6604 
1.6756 
1.6902 
1.7000 
1.7280 
1.7525 
L7845 
1.805S 
L8284 
L8520 


loitial  loud. 


After  15  boon  rest  under  load. 

After  4  hoars  rest  under  loAd. 

After  4  hoars  rest  onder  load. 

After  15  hoars  rest  onder  load. 

Sope  drew  iV'  to  ^'  In  north  socket,  started  nltghtly  in  aoath 

socket. 
One  wire  broken  at  fkoe  of  soaih  socket 


Rope  stnick  with  6-poand  hammer. 


Sharp  snapping  soaiid. 
Broken  wire  in  sight. 


TESTS   OP  IRON  AND   STEEL. 
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Applied 
loads. 

Time  under  load  and 
elongatiouk 

Semarks. 

Time.  ' 

Elongatton. 

PoundM. 

Mvnwtet. 

00 

0b 

1.05 

1.20 

JfMftCff. 

1.8810 
1.0070 
1.0600 
2.1643 

Sharp  snapping  aonnd. 

Bapid  draVtng  of  the  rope  in  each  socket. 

The  rope  finally  drew  from  the  south  socket  1  hour  and  40  minutes 
after  rapid  drawing  in  each  socket  began,  and  45  hours  from  the  time 
the  first  load  was  applied. 

The  speed  at  which  the  rope  drew  from  the  sockets  was  accelerated 
near  the  close  of  the  test. 

By  employing  a  rapid  movement  of  the  piston  of  the  straining-press, 
60,000  pounds  tension  was  kept  on  the  rope  till  it  had  been  drawn  V 
from  the  north  socket  and  2f  from  the  south  socket. 

The  solder  remained  in  the  socket  from  which  the  rope  was  drawn. 

Four  broken  wires  were  in  sight  after  the  test— two  at  the  face  of  the 
south  socket,  one  6'^  from  this  socket,  and  one  at  the  face  of  the  north 
socket 
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TESTS   OF   IBON  AND   STEEL 

No.  448. 

(3''  iron- wire  rope.) 


6  strands  of  7  wires  each. 
Leng:th  between  sockets,  6'  8'^ 


AppUed 
loads. 

Time  under  load  and 

1 
Bamttln. 

Thn^ 

EloBgstion. 

Poundt, 
20,000 

JfiniUM. 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

05 

105 

115 

125 

135 

Lerseroloed 

Jneh. 
0. 

.0296 
.0376 
.0490 
.0478 
.0617 
.0656 
.0572 
.0600 
.0614 
.0640 
.0666 
.0670 
.0685 
.0703 
.0726 
.0740 
.0766 
.0780 
.0808 
.0826 
.0841 
.0878 

24hoiin,an 

.0873 
.0025 
.0068 
.0090 
.1027 

Initial  loftd. 

d  again  plaeed  in  the  testinx-machine. 
Svidenoe  of  rope  drawing  in  each  eodket 

After  15  hoars'  rest  nnder  load. 
Bope  has  drawn  in  north  mchet 
After  4  hoars'  rest  nnder  load. 

"iofooo" 

BflStedmi^ 
20.000 

10 
20 
80 
60 

"iHiiii" 

20.000 

.1410 
.1448 
.1460 
,1479 
.1487 
.1499 
.1515 
.1525 
.1539 
.1551 
.1560 
.1571 
.1584 
.1506 
.1604 
.1615 
.1629 
.1648 
.1650 
.1671 
.1679 
.1694 
.1702 
.1773 
.1785 
.1794 
.1837 
.1879 
.1939 
.1964 
.2004 
.2047 
.2079 

10 
20 
30 
40 
50 
63 
70 
80 
00 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
278 
290 
300 
836 
365 
410 
425 
455 
486 
615 

"iofooo" 

18.000 
20.000 
17.000 

.2650 

TESTS   OF    tEOS   AND    STEEL. 
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Applied 
loads. 

Time  nnder  loed  and 
elongmtion. 

Time. 

Blongation. 

Poundt, 
20.000 
17.000 
20,000 
13,400 
20.000 

Min>utet. 

InchsM. 
.2653 

After  5  houra*  rest  ander  load. 

After  15  hoara'  rest  ander  load. 
Rope  has  drawn  in  north  socket  f'. 

Bope  hammered  with  6-ponnd  hammer. 

Bope  hammered  with  6-poand  hammer. 
Do. 

Bope  hammered  with  6-poand  hammer.    Two  strands  parted 
at  the  middle  of  the  length  of  the  rope  nnder  the  hammer. 

.3133 

.8719 

.8765 

.8790 

.8878 

.3958 

.4058 

.4159 

».4208 

.4347 

.4306 

.4693 

.4815 

.7588 

.7689 

.7739 

.8550 

.9978 

1.0188 

1.0235 

1.0468 

1.0661 

1.1600 

1.1988 

1.4678 

1.6578 

1.7098 

10 
20 
60 
80 

no 

140 
155 

'■2i,'ooo"' 

"22,006" 

5 

5 
10 

"■23.'000" 

5 
8 

"i4,'ooo"' 

25,000 

"iiiiiii" 

*'27,"006" 
'"28,'oo6" 

6 

6 

6 

29 

37 

The  principal  part  of  the  drawing  of  the  rope  in  the  sockets  occurred 
at  the  north  end  where  the  movement  was  i''.  At  the  sooth  end  the 
movement  was  ^". 

No.  449. 

(3J''  steel-wire  rope. 

6  strands  of  7  wires  each. 

Length  between  sockets,  5'  H'. 

Length  of  rope  in  each  socket,  8^'^ 

Loads  immediately  increased  from  zero  to  the  breaking  load. 

Under  78,500  pounds  tension  the  eye  of  the  north  socket  (malleable 
iron  V'Mt  diameter,  carrying  a  \^"  pin)  fractured.  The  rope  and  solder 
started  in  the  south  socket. 

The  rope  at  the  north  end  clamped  in  circular  dies  and  the  test  re- 
sumed. 

At  78,800  pounds  the  eye  of  the  south  socket  fractured. 

The  total  drawing  in  the  sooth  socket  was  ^'^  carrying  the  solder 
along  with  the  rope.  In  the  north  socket  the  rope  was  not  disturbed. 
S.  Ex.  36 70 
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TESTS  OF   IRON  AND  STEEL. 


Xo.  450. 
(3"  iron-wire  rope.) 

6  strands  of  7  wires  each. 

Length  between  sockets,  &  W.- 

Length  of  rope  in  each  socket,  about  &*. 

Tested  by  the  immediate  application  of  the  breaking  load. 

Tensile  strength,  29,350  pounds. 

Parted  one  strand  \Z"  from  the  face  of  the  north  socket. 

Bope  started  slightly  in  each  socket. 

No.  451. 
(If  iron-wire  rope.) 

6  strands  of  18  wires  each. 
Length  between  sockets,  &  W. 
Length  of  rope  in  each  socket,  about  4'^ 
Tested  by  the  immediate  application  of  the  breaking  load. 
Tensile  strength,  10,480  pounds. 

Parted  the  rope  at  the  face  of  the  socket.     Bope  in  the  opposite 
socket  not  disturbed. 

No.  462. 

(1  J''  iron-wire  rope,) 

6  strands  of  7  wires  each. 

Length  between  sockets,  &  W. 

Length  of  rope  in  each  socket,  about  Z". 

Tested  by  the  immediate  application  of  the  breaking  load. 

Tensile  strength,  6,080  pounds. 

Parted  3  strands  1"  from  the  face  of  the  socket. 

Bope  not  disturbed  in  the  sockets. 

No.  453. 

(if  iron-wire  rope.) 

G  strands  of  18  wires  each. 
Length  between  sockets,  5'  1". 
Length  of  rope  in  each  socket,  about  4J'. 


Applied 

ICNUU. 

Time  under  loud  aod 
eloDgation. 

Time.     |  ^loDgation. 

1 
Benurki.                                            | 

1 

Pimndsl 
0,000 

UinuUB. 
0 
3 

Jneh. 

0. 

.0103 
.1110 
.1415 
.2651 
.3035 
.5030 
.5408 
.8920 
.9930 

luiiialload. 
Tenaile  strengtli. 

7,000 

"*8,'oo6" 
'"9,'o6o"* 

3 

3 

3 

10,000 
*"i0,"580" 

5 

Parted  3  straiuls. 

Hope  uot  disturbed  in  the  sockets. 


TESTS   OF   lEON   AND    STEEL. 
No.  454. 

« 

(li''  iron-wire  rope.) 

Length  between  8ocket«  5'  10'^ 

Length  of  rope  in  each  socket,  ebout  3i"# 
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Applied 
loads. 

Time  under  load  and 
elongation. 

Bemaika. 

Time. 

Elongation. 

PoundM. 
4.000 

"*5*oo6*" 

Minutes. 

Inch. 

0. 

.0209 
.1560 
.1915 
.6130 

Initial  load. 

3 

Tensile  strength.  . 

3 

6.000 

Snapping  soands  were  heard  when  6,000  pounds  tension  were  applied. 
Alter  snstaining  this  load  2  minutes,  1  strand  parted  near  the  mid- 
dle of  the  length  of  the  rope. 

Hope  not  disturbed  in  the  sockets. 


No.  455. 

Tension  test  of  two  i"  iron  plates  soldered  together  with  the  same  composi- 
tion as  used  in  the  sockets, 

X  Scid^red  Joint 


<^re> 


/ 


-J.V^" 


Area  of  soldered  surface  5.2  square  inches. 
Gauged  length,  10". 


Applied 
loads. 

Time  under  load  and 
elongation. 

Remarks. 

Time. 

Elongation. 

Pounds. 
1,000 

Minutes. 
0 

Inch. 

0. 

.0007 
.0008 
.0013 
.0014 
.0023 
.0030 

Initial  load. 

Tensile  strength  of  joint. 



2 

1,500 

2 

2,000 
■'2,*256" 

2 

1108  TESTS  OF  IRON  AND  STEEL. 

No.  456. 
Tension  teat  of  the  solder  used  in  the  sockets. 
Composition  said  to  be:  Tin,  49;  lead,  49;  antimony,  2. 


— ^ 


.^^•^zr 


lar 


X. 


^j:aix:s9 


Sectional  area,  .99  square  inch. 
Ganged  length,  ''16. 


Applied 
luads. 

Time  nnder  load  and 
elongation. 

Remarks. 

Time. 

Elongation. 

Inch. 

0. 

.0004 
.0005 
.0011 
.0012 
.0021 
.0030 
.0041 
.0051 
.0062 
.0077 
.0089 
.0107 
.  0120 
.0142 
.0157 
.0163 
.0180 
.0101 
.0220 
.  0240 
.0258 
.0278 
.  0a05 
.0350 
.0390 
.0425 
.0468 
.0508 
.0543 
.0500 
.0650 
.0690 
.0730 
.0760 
.0800 
.0840 
.0885 
.0912 
.0948 
.0980 
.1047 
.1155 
.  1325 
.1480 
.1690 
.1010 
.2310 
.2900 
.3300 

.  .3850 

200 
400 

■'•■eoo** 

JfinutM. 

Initialload. 

2 

2 

800 
1,000 
1,200 
1,400 
1,600 
1,800 
2.000 
2.200 
2,400 
2,600 
2,800 

""8,'6oo"" 

" i' 

1 

Tensile  strength  =  6,006  pounds  per  square  inch. 

3,200 
8,400 

1 

3,600 
8,800 
4,000 

1 

4,200 

1 

2 

4,400 

1 
2 
3 
4 
6 
6 
7 
8 
0 

4,400 

4,600 
4,800 
5,000 

"sfioo"" 

5.400 
5,600 
5,800 
6,000 

1 

1 

6.200 
6,400 
0,540 

Ragged  irregular  fracture.    Tore  apart  from  one  corner. 
Time  employed  in  making  the  test,  40'. 
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No.  431. 
SPECIMENS  WITH  DEAD-EYE  SOCKETS. 
[Secured  In  testing-mBohine  by  pins  passed  through  the  dead-eyes.  I 

(A"  steel-wire  rope.) 

G  strands  of  7  wires  each,  with  hemp  core. 

It  was  intended  to  load  tne  rope  with  50,000  pounds  tension  and  al- 
low it  to  remain  40  hours. 

At  47,500  pounds  tension  the  socket  of  one  dead  eye  pulled  off. 

The  rope  behind  the  socket  at  the  fractured  end  now  clamped  in  cir- 
cular dies  and  the  test  resumed. 

The  50,000  pounds  tension  was  applied  and  left  on  the  rope  at  the 
close  of  the  day's  work. 

The  following  day  (15  hours  later)  the  load  had  fallen  to  17,000 
pounds.  It  was  increased  to  50,000  pounds  and  allowed  to  stand  4 
hours  more,  when  the  rope  was  inspected  and  the  load  found  at  17,000 
pounds,  50,000  pounds  again  applied  and  5  hours  afterward  (24  hours 
in  all)  load  found  at  17,000  pounds  as  before. 

The  fourth  application  of  50,000  pounds  caused  immediate  yielding  of 
the  rope  in  the  socket,  and  after  standing  15  hours,  making  in  all  39 
hours  from  the  time  of  the  first  application  of  50,000  pounds,  the  load 
was  found  at  12,000  pounds,  the  rope  in  the  mean  timehp.ving  drawn  1'' 
in  the  socket. 

The  load  was  again  increased  to  50,000  pounds,  under  which  the  rope 
slowly  drew  from  the  socket. 

By  a  rapid  application  the  load  was  increased  to  60,700  pounds,  the 
drawing  out  still  going  on,  after  which  the  rope  was  drawn  out  alto- 
gether from  the  socket. 

A  fracture  was  started  at  the  base  of  the  second  socket  in  the  malle- 
able iron. 

The  soft  solder  employed  in  making  this  fastening  appeared  to  fill  nil 
the  interstices  of  the  wire  rope,  but  did  not  adhere  to  the  wires.  It 
^  could  be  readily  flaked  off  with  the  hand. 

Both  ends  of  the  rope  were  now  held  in  circular  dies. 

Under  60,000  pounds  three  strands  parted  at  the  face  of  the  dies. 
The  grip  apparently  weakened  the  rope  at  this  point  • 

Ka432. 
{2^"  steel-wire  rope.) 

6  strands  of  18  Wires  each,  with  iiemp  core. 

Length,  center  to  center  of  socket,  V. 

Length  of  socket,  4|''. 

It  was  intended  to  apply  a  load  of  25,000  pounds,  and  allow  the  rope 
to  remain  under  tension  a  number  of  hours.  When,  however,  this  load 
was  reached,  the  rope  immediately  drew  from  one  socket. 

The  fractured  end  of  rope  was  now  held  in  semicircular  dies  and  test 
resumed. 

Gradually  applying  the  load  the  rope  began  to  draw  from  the  socket. 
At  17,800  pounds  tension  it  was  drawn  yV",  and  continued  to  yield. 
Then  the  load  was  suddenly  increased  to  26,600  pounds,  for  the  purpose 
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of  ascertaiiiiug  bow  macli  tbe  appareut  resistance  could  be  increaBed 
by  the  rapid  applicataon  of  the  loads.  Daring  this  time  the  rope  con- 
tinued to  draw  from  the  socket,  and  finally  drew  out  altogether  from 
the  socket. 

Both  ends  of  rope  were  now  clamped  in  semicircular  dies  and  again 
loaded. 

At  28,800  pounds  tension  one  strand  parted  at  the  face  of  the  dies. 
Continuing  the  loads,  under  25,500  pounds  two  other  strands  parted  at 
the  same  place.    The  grip  apparently  weakened  the  rope  at  this  i>oint. 

2a— HEMP  AND  MANILA  CORDAGK 

Sixteen  tests  were  made  of  rope  manufactured  at  the  Boston  navy- 
yard,  and  the  same  number  of  tests  of  purchased  rope,  nominally  of 
corresponding  sizes. 

The  ends  of  the  specimens  were  secured  by  taking  one  turn  around 
aC  grooved  iron  pulley,  and  then  fastening  the  end  back  of  the  pulk-y 
by  a  hitch.    About  6'  of  each  rope  was  tested  between  pulleys. 

The  recorded  elongations  were  measured  in  4J  along  the  middle  of  the 
length. 


COBDAGJB  MANUFACTURED  AT  THE  BOSTON  NAVTTABD. 

No.  1034. 

(4^^^  manila  rope.) 

3  strands  of  58  yarns  each. 
GO';  weight,  44  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Poundt. 

Inehu, 

1,000 

0. 

Initial  load. 

2,000 

0.75 

.     8,000 

2.10 

4.000 

8.00 

5,000 

8.75 

6,000 

4.40 

6,800 

4.62 

6^800 

4.75 

7,000 

4.00 

8.000 

5.12 

, 

0.000 

5.87 

10.000 

5.62 

14.900 

Parted  1  strand  at  south  polley. 

TESTS   OV   inON    AND   STEEL 

No.  1036. 

(4J"  Eussia  hemp.) 
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3  strands  of  69  yarns  each. 
60';  weight,  50  pounds. 


Applied 
loads. 

Elongation 
inV. 

Remarks. 

Pounds. 

Inchet. 

1,000 

0. 

IniUttl  load. 

2,000 

0.88 

3,000 

1.62 

4.000 

1.88 

5,000 

2.25 

0,000 

2.50 

7,000 

2.62 

4{,000 

2.88 

9,000 

3.00 

10,000 

3.12 

• 

I'i,  500 

Parted  1  strand  at  Dorib  pullej. 

20,0j0 

No.  1038. 
(4'^  Kassia  homp  rope.) 


3  strands. 

CO';  weight,  40  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Pound*. 

Inehet. 

1,000 

0. 

Initial  load. 

2.000 

0.37 

3,000 

0.75 

4,000 

1.25 

5,000 

1.37 

6,000 

1.62 

7.000 

1.75 

8,000 

L88 

9,000 

2.00 

10,000 

2.12 

11,?00 

15,400 

Parted  1  strand  at  sonth  pnlley. 
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No.  1040. 
{3i"  Rassia  bemp  rope.) 


3  strands  of  43  yams  each. 
OO' ;  weight,  30  pounds. 


AppUed 
kMdB. 

Bloneation 
InV. 

Bemarks. 

Foundi, 

Jnehst. 

1,000 

a 

Initial  load. 

2,000 

0.62 

3.000 

L12 

4.000 

1.50 

0^000 

1.86 

0,000 

2.12 

7,000 

2.87 

8,000 

2.60 

0,000 

2.62 

10.000 

2.86 

10,800 

Parted  1  strand  at  north  paUey. 

Second  tett  to  uoerUlii  whether  the  toniiDg  of  the  pulley  and  hltoh  weakened  the  xope  per- 
^{sM^'l Parted  letMBd at  the  north  pnlley. 

No.  1042. 
(3^'  Bossia  hemp  rope.) 


3  strands  of  32  yams  each. 
60^;  weight,  22  pounds. 


Applied 
loada. 

in  4'. 

Bemarka. 

PottfMfff. 

JfUihe$, 

1.000 

0. 

Initial  load. 

2.000 

0.60 

3,000 

LOO 

4,000 

1.87 

6,000 

1.68 

• 

6,000 

1.88 

,7,000 

2.00 

'8^000 

2.26 

8;450 

Parted  1  strand  2  feet  ^m  soath  pulley. 

3  strands  of  22  yarns  each. 
60^;  weighty  16  pounds. 


No.  1044. 
(2^^^  Kussia  hemp  rope.) 


AppUed 
loads. 

InV 

Remarks. 

Pmndi. 
1.000 
2,000 

Sooo 

4,000 
6^000 
^100 

InehM. 
0. 

a88 
1.87 
1.88 
2.25 

Initial  load. 

Parted  all  3  strands  except  7  yams  at  the  middle  of  the  length  of  the  , 
rope.                                                                                                         ' 

1 

TESTS  OJ?  IRON  AND   STeHL. 

No.  104G. 

{2"  Eussia  hemp  rope.) 
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3  strands  of  14  yarns  each. 
60^  'j  weighty  9  pounds. 


^isr 

EloD^atlon 

Remarks. 

Poundg. 
600 
1.000 
1,600 
2,000 
2,600 
8,000 
8,080 

Inehet, 
0. 

0.60 
0.88 
1.87 
L76 
2.00 

Initial  l(Md. 

• 
Pjtrtcd  1  strand  1  foot  ft«m  north  poUey. 

No.  104S. 
(3.^^'  Russia  hemp  bolt-rope). 


3  strands  of  53  yarns  each. 
60^9  weight,  28  pounds. 


"issr 

inV. 

Remarks. 

Ptmnds. 

JimAm. 

1.000 

0. 

Initial  load. 

2,000 

0.75 

• 

8,000 

1.12 

4.000 

1.62 

5.000 

1.76 

6,000 

2.00 

7.000 

Vd 

8,100 

9,000 

2.87 

0,650 

Parted  1  strand  at  north  palley. 

No.  1060. 
(3''  Russia  hemp  bolt-rope.) 


3  strands  of  38  yams  each. 
GO';  weight, 20 pounds. 


Applied 

Elnneation 

loudii. 

iu4'. 

Pound*. 

Jnehet. 

l.OOU 

0. 

2,000 

0.62 

8.000 

1.00 

4.000 

1.87 

6,000 

1.62 

6.000 

1.88 

7,000 

2.00 

7,200 

Remarks. 


InitUlload. 


Parted  1  strand  2  feet  from  south  palley. 
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No.  1052. 
{2^"  Eassia  hemp  bolt-rope.) 


3  strauds  of  27  yarus  each. 
6(y ;  weight,  14  pounds. 


Applied 
loads. 

EloDsation 
in  4'. 

Bemarks. 

PoundM. 
1,000 
2,000 
8,000 
4.000 
5.000 
5,180 

Jnehei, 
0. 

0.88 
1.37 
1.76 
2.25 

Initial  load. 

Farted  1  strand  at  the  middle  the  length  of  the  rope. 

No.  1054. 
(4'^  Lnanihx  rope.) 


3  strands  of  49  yarns  each. 
60' ;  weight,  28  pounds. 


Applied 

Elonention 
in4'. 

Bemarks. 

Poundt, 

Jnekea. 

1,000 

.  0. 

Initial  load. 

2,000 

0.75 

3.000 

1.02 

4,000 

2.40 

4,900 

3.00 

5,000 

3.12 

0,000 

3.75 

7,000 

4.12 

8,000 

4.75 

9,000 

6.37 

10,000 

6.02 

12,960 

Parted  1  strand  at  south  pnlley. 

No.  1066. 
{3i"  manila  rope.) 


3  strands  of  39  yarns  each. 
60^ ;  weighty  22  pounds. 


^fisr 

Elongation 
inV. 

Bemarks. 

Poundt. 

iMSkM. 

1,000 

0. 

Initial  load. 

2,000 

0.88 

3,000 

1.37 

4,000 

2.00 

5,000 

2.75 

e.000 

3.00 

7,000 

3.37 

8,000 

3.50 

p.ooo 

10,000 

3.75 

4.00 

11.  *:oo 

Parted  1  strand  at  the  north  pulley. 

TESTS    OF    IRON    AND   STEEI 
No.  105S. 

(3"  inanila  roi)e.) 

3  strands  of  27  yarns  each. 
OCK ;  weight,  14  poands. 
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1    Applied 
1       loadA. 

EloDiration 
in  4'. 

Remarks. 

1    Poundi. 

Jnehet. 

1         l.OUO 

0. 

Initial  load. 

,         2.000 

l.SO 

1         3,000 

2.75 

4,000 

3.02 

r>.  000 

4.12 

6,000 

4  75 

7.000 

6.00 

1 

8.000 

5.75 

0.000 

6.78 

1          !),  C50 

*  Parted  1  atrand  at  north  pulley. 

No.  1060. 
{2^*'  inanila  rope.) 


3  strands  of  18  yarns  each 
GO';  weight,  10  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Pmtndt. 
1. 000 
2.(100 
3.000 
4.000 
5,0U0 
f«,000 
7,460 

Inchet. 
0. 

1.88 
3.00 
3.76 
4.37 
4.62 

Initial  load. 

Farted  1  atrand  at  north  pulley. 

No.  1062. 
{2"  manila  rope.) 


3  strands  of  12  yarns  each. 
60^;  weight,  6  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Remarka. 

Pound*. 

Inehe§. 

500 

a 

IniUalload. 

1.000 

1.60 

1,600 

2.88 

2.000 

8.87 

2,600 

4.25 

8.000 

4.82 

3,400 

6.00 

8,500 

6.25 

4,000 

6.76 

4,270 

Parted  1  atrand  8"  from  south  pulley. 
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CORDAGE  PURCHASED  BY  THE  NAVY  DEPARTMENT, 

No.  1035. 

(4i"  manila  rope.) 

3  strands  of  46  yarns  each. 
5(y;  weight,  31  pounds. 


Applied 
loads. 

EloDfration 
in  4'. 

f 
Kemarks. 

Poundt. 

InchM. 

1.000 

0. 

2,000 

1.00 

3,000 

1.88 

4.000 

2.02 

5,000 

3,37 

e.ooo 

3.76 

0.000 

3. 88 

7.000 

4.25 

8,000 

4.60 

9,000 

6.00 

10,000 

5.26 

13,480 

Parted  I  strand  at  soath  pulley. 

No.  1037. 
(4J''  hemp  rope.) 


3  strands  of  47  yarns  each. 
50^;  weight,  43  poands. 


Applied 
loads. 

BlonEAtion 
in4'. 

Kemarks. 

Poundt. 

InOaa. 

1,000 

0. 

Initial  loads. 

2,000 

0.88 

3.000 

1.37 

4,000 

1.62 

5.000 

2.00 

6,000 

2.25 

1 

7.000 

2.37 

8,000 

2.62 

9,000 

2.76 

1 

9. 200 

10.000 

3.00 

13,500 

Farted  1  strand  at  south  pnlley. 

r 

No.  1039. 

(4J"  hem[>  ro[K\) 

3  strands  of  37  yams  each. 
50^;  weight,  33  poands. 


Applied 
loads. 

Elongation 
in4'. 

Kemarks. 

Pound*. 

InOiu, 

1,000 

0. 

Initial  load. 

2,000 

0.88 

8,000 

1.12 

4,000 

1.62 

5,000 

2.00 

6,000 

2.25 

7,000 

2.37 

8,000 

2.62 

9,000 

2  75 

9,500 

10,000 

2. 75f 

Gaiiffo  points  prohalily  shifted. 

11,400 

Parte<l  1  strand  at  north  pulley. 

3  strands. 

5(K;  weight,  24  poands. 


TESTS   OF   IRON   AND   STEEL. 
So.  1041.       , 
(3i''  hemp  rope.) 
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ISSIL** 

ElOD^tiOD 

in  4'. 

Remarks. 

PmmdM. 

Inehei. 

1,000 

0- 

Initial  load. 

2,000 

0.75 

3,000 

1.25 

4,000 

L02 

5,000 

1.88 

6,000 

2.12 

7,000 

2.37 

8,000 

2.62 

9,000 

2.88 

10,000 

8.00 

10,300 

Parted  1  atrand  at  north  pulley. 

Second  Test. 


0,400 

Parted  1  atnmd  at  north  pulley. 

No.  1043. 
(3''  hemp  rope.) 


3  strands  of  21  yarns  each. 
50^;  weighty  18  poands. 


Applied 
loads. 

Blongation 
in  4'. 

Bemarks. 

Poundi. 
1,000 
2,000 
8,000 
4,000 
.    6,000 
*    6,000 
7,000 
7,200 

InchM. 
0. 

0.88 
1.50 
1.88 
2.25 
2.60 
2.88 

Initial  load. 

Parted  1  strand  at  south  pulley. 

No.  1046. 
{2y  hemp  rope.) 


3  strands,  15  yams  each. 
50';  weight,  13  poands. 


Applied 
loads. 

Elongation 
in  4'. 

Bemarks. 

Pound*. 
1,000 
2,000 
3,000 
4,000 
5,150 

0.  ' 
1.00 
1.62 
2.00 

Initial  load. 

Farted  1  strand  at  north  pulley. 
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No.  1047. 

(2"  hemp  rope.) 


3  strands  of  10  yarns  each. 
50' J  weight,  9  poands. 


Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Pound*. 
600 
1,000 
1,500 
2,000 
2,500 
2.640 

Jnckot, 
0. 

1.37 
2.00 
2.12 
2.62 

Initial  load. 

Parted  1  strand  V  from  south  pulley. 

No.  1049. 
(3J"  hemp  bolt-rope.) 


3  strands  of  41  yarns  each. 
SO';  weight,  20  poands. 


Applied 
loads. 

Elongation 
i£4'. 

Remarks. 

Pound*. 

Inch**. 

1.000 

0. 

Initial  load. 

2,000 

0.62 

8,000 

1.12 

4,000 

1.62 

6,000 

1.88 

6,000 

2.26 

7,000 

2.50 

8,000 

2.75 

Parted  1  strand  at  sonth  pulley. 

No.  1051. 
(3''  hemp  rope.) 


3  strands  of  30  yarns  each. 
50';  weight,  15  .pounds. 


loads. 

Elongation 
in  4/. 

Remarks. 

Pound*. 
1,000 
2,000 
8,000 
4,000 
6,000 
6.000 
6.680 

IneUt. 
0. 

0.88 
1.62 
2.00 
2.37 
2.88 

Initial  load. 

Parted  1  strand  at  north  pulley. 

TESTS   OF   IRON   AND   STEEL 

No.  1053. 

(2J"  bemp  bolt-rope.) 
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3  8traDd8  of  22  yarns  eacb. 
50';  weight,  11  pounds. 


Applied 


ElODfrfttiOD 

in  4'. 


Remarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
4,020 


InehM, 
0. 

1.25 
2.00 
2.82 


Initial  load. 


Parted  1  atnuid  at  north  puUey. 


No.  1055. 

(V  luanila  rope.) 


3  strands  of  38  yarns  eacb. 
50^;  weigbty  26  pounds. 


""^^ 

Elongation 
In  4'. 

Remarks. 

Pound: 

Jnchti. 

I.  000 

0. 

Initial  load. 

2,000 

L25 

3.000 

2.37 

4,000 

8.25 

5,000 

3.75 

e.000 

4.25 

7,000 

ts 

8,000 

0.000 

5.50 

10.000 

5.75 

ll,9b0 

Parted  1  strand  at  north  polley. 

3  strands  qf  39  yarns  eacb. 
50';  weigbty  20  pounds. 


No.  1057. 
(3^^'  manila  rope.) 


Applied 
louls. 

Elongation 
in  4'. 

Remarks. 

Poundt. 

1.000 

0. 

InitUI  load. 

2.000 

0.88 

3.0U0 

1.88 

4,000 

2.02 

5.000 

8.25 

0,000 

8.75 

7,000 

4.12 

8.000 

4.62 

»,000 

4.75 

10.000 

5.12 

10,750 

Parted  1  strand  at  north  pnlley. 
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No.  1059. 

(3''  manila  rope.) 


3  strands  of  23  3'arns  each. 
60';  weight,  15  pounds. 


Applied 
luads. 

EloniTAtioii 
iu4'. 

Bdinarkii. 

Poundt. 
1.000 
2,000 
8,000 
4,000 
6^000 
6.000 
7,000 
7,800 

Jnehet. 
0. 

1.62 
8.25 
4.87 
6.00 
5.62 
6.25 

InitUl  load. 

Parted  1  strand  at  north  paUey. 

No.  1061. 
{2i"  manila  rope.) 


3  strands  of  16  yarns  each. 
54' ;  weight,  11  pounds. 


Applied 
loads. 

Elongation 
in  4'. 

Remarks. 

Poundt. 
1,000 
2,000 
8,000 
4.000 
4.800 
5,000 
6,000 

0. 

1.75 

3.12 

4.00 

4.50 

4.88 

Parted  1  strand  at  north  pallej. 

No.  1063. 
(2"  manila  rope.^ 


3  strands  of  11  yarns  each. 
SO';  weight,  7  pounds. 


Applied 
loads. 

Eloniration 
in  4'. 

Semsrks. 

Pounds. 
500 

tooo 

1,500 
2.000 
2.f>00 
2,700 
8.000 
8,500 

Inehet, 
0. 

9.25 
8.62 
4.62 
6.25 
6.75 
6.00 

Initial  load. 

1 
Parted  1  strand  at  north' pulley. 

TESTS   OF   IKON   AND   STEEL. 
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TESTS   OF   IRON   ANll   STKEI.. 


30.— 0.  H.  STEEL  BOILEB  PLATE,  UHAHHEALED  BAB8. 

'  No.  587. 

Sectional  area,  ^^63  x  ".2U  =  .398  square  iuch. 
Gauged  length,  10". 


AppUedloadA. 

In  ganged  length. 

Total 

Per  square 
inch. 

Elongation. 

Set. 

Remarka. 

PoundM, 
878 
1,805 
8.730 
^595 
7,460 
0,326 
11.100 
12,000 
12,200 
12,400 
12,000 
12,b00 
18,000 
18,200 
18,400 
18,000 
18.800 
14. (KM) 
14.200 
14,400 
14.000 
14,800 
15,000 
1     15,200 
15,400 
15,600 
15,800 
16,000 
16,200 
16,400 
16,600 
10.800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,200 
18,400 

i8,qoo 

18.800 
10.000 
10.200 
19,400 
19,  GOO 
10,bOO 
20.000 
20.200 
20, 400 
2u,  000 
20,800 
21,000 
21,200 
y  1.400 
21,600 
21,800 
22,000 
22,200 
2-J.400 
22.600 

PoundM, 
887 
4.686 
9,372 
14,058 
18,744 
23,430 
28.116 

Inch, 

0. 

.0016 
.0031 
.0049 
.0061 
.0078 
.0094 
.0101 
.0105 
.0106 
.0108 
.0110 
.0112 
.0114 
.0116 
.0118 
.0120 
.0122 
.0124 
.0125 
.0127 
.0129 
.0130 
.0183 
.0186 
•0188 
.0141 
.0145 
.0149 
.0161 
.0194 
.0520 
.1280 
.2000 
.2850 
.2940 
.8000 
.3100 
.8200 
.8300 
.8450 
.8790 
.3900 
.4050 
.4190 
.4355 

:r 

.52 
.54 
.66 
.59 
.61 
.65 
.68 
.70 
.74 
.78 
.62 
.87 
.92 

Inch. 
0. 

Initial  load. 

' 

..1... ...... 

40,700 

Blatttio  limit.  ^ 

.....t...... 

•* 

* 

. 

, 
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Applied  loAda. 

In  ganged  length. 

Bemarlu. 

TotaL 

Persqaare 

Elongation. 

Set 

' 

Pound*. 
22,800 
23.000 
23,200 

.23.400 
23,600 
23,800 
24.000 
24, 110 

Pound, 

Ituhsa. 
.08 
1.06 
L14 
1.23 
1.35 
1.68 
1.70 
2.18 

Ituhst. 

Tensile  itrongth. 

60,580 

Elongation  after  rupture,  2".65  =  2G.5  per  cent. 
Elongation  of  inch  sectidns,  ''.21,  ".19,  'MO,  ".18,  ".19,  ".22,  ".24, 
".34,  "AT,  ".26,  .".21,  ".18,  ".19,  ".26,  ".28,  ".21,  ".22,  ".21,  ".21,  ".20. 
Area  at  fracture,  l".37x".17  =  .233  square  inch. 
Contraction  at  area,  41.6  per  cent. 
Appearance  of  fracture  silky,  lamellar. 
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Sectional  area  1''.628  x  ".460 
Gauged  length,  10/' 


TKSTS   OF   IRON   AND    STEEL 
Ko-  688. 
d"  plate.) 

.749  square  inch. 


AppUed  loada. 

In  gaaged  length. 

Bemarka. 

Total 

Peraqnape 
inch. 

Elongation. 

Sot 

Fowndt, 
740 
3.745 
7,490 
11.235  ' 
14,080 
18,725 
22,470 
23,000 
23,400 
23,800 
24,200 
24,600 
AOOO 
25,400 
25,800 
26,200 
26.400 
26,600 
26.800 
27,000 
27,200 
27,400 
27,600 
27,800 
28,000 
28,400 
28,800 
20,200 
20,600 
80,000 
81,000 
82,000 
83,000 
84,000 
85.000 
86,000 
37,000 
88,000 
80,000 
40,000 
41.000 
42,000 
42, 010 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30,  COO 

Inehet. 

0. 

.0011 
.0028 
.0047 
.«!003 
.0070 
.0094 
.0007 
.0000 
.0101 
.0103 
.0105 
.0107 
.0109 
.0110 
,0112 
.0113 
.0114 
.0116 
.0118 
.0120 
.0121 
.0600 
.0745 
.0768 
.0800 
.0060 
.1005 
.1215 
.1550 
.18 
'     .25 
.34 
.40 
.44 
.40 
.57 
.63 
.71 
.82 
.05 

1.14 

1.58 

Inch. 

0. 

Initialload. 
EUaticlimit. 

86,580 

:::»::;;:: 

.     57,200 

Tenaile  strength.                                                    j 

Elongation  after  rnpture  1!''.29  =  22.9  per  cent. 
Elongation  of  iucli  sections,  ".67»,  ''.22,  M9,  'M9,  ".17,  ".20,  ".17, 
'M8,  ".16,  ".14,  ".12,  ".14,  ".13,  ".14,  ".16,  ".16,  ".18,  ".18,  ".15,  ".15. 
Area  at  fracture  1".22  x  ".32  =  .390  square  inch. 
Contraction  of  area,  47.9  per  cent. 
Appearance  of  fracture  silky,  lamellar. 


TESTS  or  moK  and  steel. 

No.  689. 
(if  plate.) 

SectioDal  area,  1".C30  x  '.842  =  1.37  square  inches. 
Ganged  length,  10". 
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AppUed  loads. 

In  ganged  IcDgth. 

Bemarks. 

TotaL 

Per  square 
Inoli. 

Elongation. 

Set 

Pound*. 
1.370 
6,850 
13,700 
20.650 
27,400 
84,250 
34,600 
35,000 
35,400 
85,800 
86,200 
86,600 
87,000 
87.400 
87,800 
88,200 
38,600 
39,000 
89,400 
89,800 
40,200 
40,600 
41,000 
41,400 
41,800 
42, 200 
42,600 
43,000 
43.400 
43,800 
44,200 
44,600 
45,000 
45,400 
45.800 
46.200 
46,600 
47,000 
47,400 
47,800 
48.000 
49,000 
60,000 
52, 000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
68,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
60,000 
80.380 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 

Inehu. 

0. 

.0015 
.0032 
.0051 
.0067 
.0087 
.0088 
.0089 
.0090 
.0092 
.0093 
.0096 
.0u96 
.0097 
.0098 
.0099 
.0100 
.0100 
.  0101 
.0102 
.0103 
.0104 
.0106 
.0106 
.0107 
.0108 
.0110 
.0111 
.0112 
.0113 
.0114 
.0115 
.0116 
.0117 
.0118 
.0121 
.0134 
.0175 
.0256 
.0490 
.0720 
.1272 
.  15M 
.1055 
.2200 
.27 
.30 
.38. 
.41 
.44 
.48 
.55 
.60 
.61 
.73 
.85 
.96 

1.24 

1.35 

Inc.'* 
0. 

Initial  load. 

• 

Elasdo  limit 
Tensile  strength. 



33.720 



58,670 

Elongation  aft«r  rupture,  1''.88  =  18  8  per  cent. 
Elongation  of  inch  sections,  ''.54»  ".25,  'MC,  'M5,  ".IG,  M3,  ".14,  M3, 
.10,  M2,  ".11,  ".12,  ".14,  ".14,  ".14,  ".11,  ".13,  ".13,  ".11,  ".14. 
Area  at  fracture,  1".32  x  ".G3  =  .832  square  inch. 
Contraction  of  area,  39.3  per  cent. 
Appearance  of  fracture  silky,  lamellar,  stratified. 
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TESTS  OF  IRON  AND  STEEL. 
31.— PHOSPHOB  BBOHZE. 

[Specimen  toned  down  fh>m  bar  1"  in  diameter.) 

No.  427. 
Tension  Test. 


Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  3''.00. 


Applied  loads. 


Total. 


Per  sqaare 
Inoli. 


Elongation 
per  inch. 


SnccessiTe 
elonication 
per  inch. 


Permanent 
set. 


SoeoessiTe 
pennanent 


"RwnarVs. 


Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7.500 

7.750 

8,000 

8.250 

8.500 

8,760 

9,000 

0,250 

0,500 

tf,750 

10,000 

10.260 

10.500 

10,750 

11.000 

11.250 

11.500 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14,750 

15,000 

15,250 

15.600 

15.750 

16,000 

10,250 

10,860 

16.440 

11,000 


Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
31,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
80.000 
40,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
62,000 
f3,000 
64,000 
65.000 
66,000 
67,000 
68,000 
50,000 
60,000 
61,000 
62,000 
03,000 
64.000 
66,000 
65,440 
06.700 


Inch. 

0. 

.000238 
.000533 
.000800 
.001100 
.001J33 
.001038 
.001667 
.001767 
.001800 
.001867 

..001038 
.001067 
.002067 
.002133 
.002167 
.002200 
.002800 


.002367 

.002467 

.002500 

.002533 

.002600 

.002667 

.002700 

.002800 

.002838 

.002933 

.002967 

.003000 

.003133 

.003200 

.003267 

.003400 

.003600 

.003800 

.004038 

.004633 

.005367 

.0300 

.0867 

.1867 


IndL 
0. 

.000238 
.000300 
.000267 
.000300 
.000233 
.000300 
.000034 
.000100 
.000033 
.000067 
.000066 
.000034 
.000100 
.000066 
.000034 
.000033 
.000100 
.000038 
.000034 
.000100 
.000033 
.000083 
.000067 
.000067 
.000033 
.000100 
.000083 
.000100 
.000034 
.000033 
.000133 
.000067 
.000067 
.000133 
.000200 
.000200 
.000233 
.000600 
.000734 
.024633 
.0567 
.1000 
.0166 


JfwdL 
0. 

0.  . 
0. 
0. 
0. 
0. 
0. 


JfwdL 


Initial  load. 


.000100 


.000167 


.000067 


Klastiolifflfl. 


lOerometer  veuMTed. 


intimate  ttreDctk. 

at  time  QKraptonL 


Oeneral  nunmary. 

Tensile  itrength  per  sqnate  inch  of  original  section pooada..     6S^T60 

Elastic  limit  per  sqnare  inch  of  original  section do....     67,000 

Elongation  per  inch  after  raptnre Indh..     OiSlSS 

Elongation  per  inch  nnder  strain  at  elastic  Umit do 003S67 

Redaction  in  diameter  at  point  of  rapture • ...do 234 

Reduction  in^ffea  after  Riptaie,  per  cent  of  original  aection ; ^9 

Position  of  raptnre at  middle  of  stem 

Character  of  broken  antface.  fine  silky.    Separation  ooonrred  in  a  spiral  plana.    ▲  anmber  uf  small 

holes  in  the  center  of  the  firactared  surface. 
Elongation  of  inch  secUona MO  (".61  frietoxad  aection),  ".17 
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32— COTTOH  CLOTH. 

Sum  pies  of  cottoQ  cloth  tested  in  strips  2'^  wide,  with  a  length  of  12  ' 

Ix^.tween  the  holder  jaws  of  testiog-machine. 
Strips  cut  crosswise  the  cloth  and  parallel  lo  the  filling* 
Each  end  of  the  samples  were  held  ia  the  testing  machine  by  being 

compressed  between  pine  cushions. 


-■ — " r 

Mannfkctaren'  marks. 

Teneile 
atrengtli. 

Mean 

tensile 

strenxth. 

Huiafacturer  A : 

IteinNo.1 » • 

Pound*. 
202 
203 
202 
201 
174 
104 
103 
145 

tsa 

169 
206 
215 
IH4 
-J2 
202 
129 
152 
147 
126 
126 
146 

167 
130 
144 
158 
152 
156 
161 
174 
174 
172 
174 
138 
189 
175 
107 
160 
182 
176 

146 
147 
127 
136 
115 
120 
105 
124 
135 
129 
128 
118 

162. 
140 
144 
151 
116 
155 
155 
144 
li6 
127 
152 
142 

• 
\         202 

J  » 
\  "■ 

143 
138 

S 

I          156 
I          170 
I          161 
I          187 
173 

\  ■" 
\  "• 
\  ■" 
\  - 

;      m 

\   '" 

145 
I         140 

Do 

Do 

ItemXo.  2 

Do 

Do 

Item  No.  8 

Do 

Do 

liemNo.  4 

Do..- 

Do 

Item  No.  5 '. 

Do 

Do • 

Item  No.  6 ^ 

Do 

Do 

Peanot 

^T! ::;::;:  :::. 

i)o.:"":;"':;:::::::::::::;:;;:;:;:;:::::::;::::::".:;":ii"ii. 

Manafftctnrer  B: 
Item  No.  1 

Do  

Do 

Item  No.  2 

Do 

Do    

ItemNo.8 

Do 

Bo „ 

1       Item  No.  4 

Do  

Do  

Item  No.  6 

Do 

Do 

ItemNo.  6 

Do  

Do 

Hanufaoturer  C : 
Item  No.  1.  twilled 

Do 

Do 

Item  Na  2,  twilled 

Do 

Do 

Item  No.  4  twilled     • 

Do 

Do 

ItemNo.  6.  twilled      .- 

Do 

Do '.. 

IfanafactnrerD: 
Item  No.  1.  nlain    

Do..... .  — 

Do 

Item  No.  2|  plain ..,,,---, , , 

Do /. • 

Do 

ItemNo  3  nlain     

^    Do 

Do 

Item  No.  4,  plain 

Do.... » 

Do 
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Uttitilkctiiren'  tnafka. 


llminfjcr  lifer  D«^ontinQed  i 

Item  Ko.r»,  plain 

Do ../. 

Do 

Item  Na  6,  plain 

Do 

Do  ; 

MannflMtnrerE: 

Do 

Da 

JfaaoikelnrerF: 
Ka  2, 72"  wide;  Ka  S»  7S"  wide. 
No.  S»  79"  wide 

Do 

Jf uraflustarer  6 : 
No.2,W{  item Ko.  1,2,3. 4, 5,6 

Do 

Ko.8,B;ltemKal,2,a,4,6^6. 

Do 


i      Ifeeli 


Tfnutte 


P«mmd§. 
118 
127 
145 
156 
146 
153 

106 
97 

105 
W 
86 


181 
!8i 
170 


108  I 

77  jj 

124  'I 

102  I  J 


130 
152 

108 

91  I 

178 

96 
112 
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38.— WEOVOHT-IEOH  LATTICED  COLViarS. 

[Pin  ends.    Tested  in  horisontal  positioil,  with  plane  of  pins  Tertioal.    Wroaght-iron  pin  fretting  in 

oasMion  bolsters.] 


r 


: 


«.       A-        H- 

o°fe 

' 


() 

4 
( ) 

( ) 

( ) 

( ) 


•5! 


^" 


f\ 


X¥7 


r4' 
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No.  3909. 

Length,  center  to  center  of  pins,  27'  0^^ 

Ganged  length  (along  center  line  of  channel  A),  2*(y^ 

Total  weight,  1^35  pounds. 

Counter-weight  at  middle,  620  pounds. 

Sectional  area  (channels),  0.30  square  inches. 

There  are  four  ^'  holes  in  the  web  of  channel  bar  B,  about  O'  Z"  from 
center  of  north  pin  hole. 

At  the  south  end  of  the  column  the  channel-bar  flanges  were  cut 
away  to  1^^^  in  width  for  a  distance  of  &'  inside  the  pin  holes. 


In  ganged  length. 

Deflections  at  middle. 

Deflection  sets. 

TotaL 

Per  square 

Comprea- 
aSon. 

Set. 

HorizontaL 

YerUoaL 

HorizontaL 

VortlcaL 

Poim4«. 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70.000 
80,000 
90,000 
100,000 
110.000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,000 
180,  WiO 
190,000 
200,000 
210,000 
220.000 
230,000 
240,000 
245.000 
250,000 

POttfldf. 

ImA. 

.0087 
.0180 
.0276 
.0370 
.0461 
.0555 
.0649 
.0740 
.0638 
.0925 
.1019 
.1105 
.1200 
.  12f  0 
.1381 
.1474 
.1663 
.1660 
.1750 
.1842 
.1940 
.2031 
.2128 
.2180 
.2220 

0. 

0. 
.    0. 
.0009 
.0008 
.0000 
.0011 
.0018 
.0016 
.0020 
.0021 
.0021 
.0021 
.0021 
.0021 
.0021 
.0021 
.0021 
.0024 
.0026 
.0027 
.0029 
.0033 
.0039 

Jndi, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

S: 

0. 

0. 

0. 

0. 

0. 

0. 

.03 
.03 
.03 

Inch, 

0. 

0. 

0. 

0. 

0. 

—.01 
—.01 
—.01 
—.01 
-hOI 
—.01 
—.01 
—.01 

0. 

0. 

0. 

.03 
.03 
.03 
.04 
.04 
.05 
.06 
.06 

Initial  loa< 

Inch, 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0.. 
0. 
.01 

Inch. 
-hOI 
-.01 
—.01 

0. 

0. 

0. 

0. 

0. 

0. 

0. 



.0047 

.01 

.03 

Scale  storied  in  the  ^ 

Hoinity  of  ii"  holes  In  c1 

Manuel  B. 

255,000 
260,000 
265,000 
270,000 

.2270 
.2320 
.2380 
.  2432 

.03 
.03 
.03 
.03 

at  Intorvala 

.06 
.07 
.07 
.08 

alon  j;  the  le 

.0059 

.01 

.08 

.0080 

.01 

.04 

Scole  generally  disti 

irbed  In  fitint  of  plnti  and 

ngth  of  eaoh  ofaanneL 

275,000 
280,000 
285,000 
290,000 
290.300 
295,000 

206,100 

200,000 
275,000 

.2400 
.  2551 
.  2615 

.03 
.03 
.03 
.03 
.03 
.01 

{    .:" 

0. 
0. 

.00 
.10 
.12 
.17 
.19 
.20 
.26 
.50 

.60 

.85 

.01    1              .06 

Ultimate  strength. 

1  Readings  taken  after 
>  passing  the  maximum 

.0118 

81.840 

)  load. 

1 

The  post  failed  at  the  south  end.  The  webof  channel  bar  A  buckled 
in  front  of  the  pin,  also  opposite  inside  ends  of  the  side  plates.  Both 
channels  took  a  sharp  bend  at  the  outside  ends  of  the  side  plates  at  the 
same  end  of  the  post,  also  at  the  ends  of  the  eye  plates. 
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At  intervals  along  the  channel-bar  webs,  lines  of  scale  at  right  angles 
to  the  axis  of  the  post  were  raised. 

Elongation  of  pin  holes,  ^'.06  each. 

At  the  north  end  of  the  post  it  was  necessary  to  cat  off  the  inside 
heads  of  eight  rivets  (which  were  not  countersunk)  in  each  eye  plate, 
in  order  to  make  room  for  cast-iron  bolsters  for  the  pin  seat. 

It  was  not  apparent  that  the  resistance  of  the  post  was  weakened  by 
the  removal  of  these  rivet  heads. 


pVeh  of  cHannel  bar  JnickJse^ 

O   O   O  OfO  Ol 


-     m: 


ooooioo 


*SL_f?^ 


f- 1^ 


*  Sharp itnelsin ohartnttiar; 


^ 

'Js 

^ 

^ 


I 

I 
I 


yooz^ ' 


f 


^^ 


>$ 


o  o^^o 


o    ^io 
o  f 

O    pi^Q 


o 
o 

o 
o 
o 
o 
o 


o 
o 
o 
o 
o 
o 
o 


o  o 
o  p 
o 

o 


o 
o 


( \ 
i  ) 
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( ) 


( ) 


Ml 


CO 


< ) 


TESTS   OF   IRON   AND   STEEL. 


1133 


No.  3910. 

Length  center  to  center  of  pin  holes,  26'  C. 
Ganged  length  (along  center  line  of  channel  A),  2Ui^  . 
Total  weight,  1,554  pounds. 
Counter- weight  at  middle,  777  pounds. 
Sectional  area  (channels),  0.79  square  inches. 

The  gauged  length  was  taken  symmetrical  with  the  sides  plates,  hence 
includes  only  the  kitticed  portion  of  the  column. 


Applied  loftdi. 

In  ganged  length. 

Deflectiona  at  middle. 

Deflection  seta. 

TotiJf 

Peraqnare 
InSh. 

Comprea- 
aion.    . 

Set 

Horizontal. 

Vertical. 

HorizontaL 

Vertical. 

Jneh. 
—  02 
—.08 
—.08 
—.08 
-.08 
—.08 
—.04 
-.04 
—.04 
—.05 
—.05 
—.06 
—.06 
-.06 
—.06 
-.06 
-.07 

Pound$. 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

70.000 

80,000 

00,000 

100.000 

110,000 

120.000 

130,000 

140,000 

150,000 

160.000 

170,000 

180,000 

190.000 

200.000 

Poimdf. 

JnOL 
0. 

.0053 
.0123 
.0101 
.0261 
.0330 
.0401 
.0473 
.0544 
.0618 
.0683 
.0760 
.0838 
.0018 

« 

.1140 
.1215 
.1300 
.1385 

Ineh. 
0. 
0. 

.0002 
.0003 
.0007 
.0007 
.0008 
.0008 
.0008 
.0010 
.0010 
.0016 
.0017 
.0018 
.0028 
.0029 
.0033 
.0040 
.0051 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
-.01 
—.01 
—.01 
—.01 
—.01 
—.02 
—.02 
—.03 
—.03 

Ineh, 
0. 

a 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
—.01 
—.01 
—.02 
-.08 
—.03 
—.04 
—.05 
-.06 
—.07 
—.07 

Initialload 

Inck, 

I 
0. 

I 

0. 

0. 

0. 

-.01 
—.01 
—.01 
—.01 
-.01 
—.01 
—.02 
—.01 
-.01 

Soale  lUrto  off  ohumel  B  at  a  diatanoe  of  6 1< 

>  7  feet  from  pin  at  aontl 

lend. 

210,000 
220.000 
230,000 

.1472 
.1557 
.1660 

.0064 
.0075 
.0102 

-.03 
-.03 
-.04 

-.07 
—.08 
—.08 

—.01 
—.01 
—.01 

—.07 
-.08 
-.08 

Linea  of  aoale  goDerally  started  off  web  of  < 

channel  B,  along  the  entj 
f  ohannel  A. 

Ire  length  lal 

.ticed.    Oc. 

240,000 
250,000 
260,000 
267,000 

.1758 
.1865 
.1080 

.0126 
.0154 
.0198 

-.04 
-.04 
-.05 
—.05 

—.09 
—.10 
—.18 
-nOO 

—.01 

—.02 

—.02 

IJltimate  i 

—.08 
—.09  • 
—.10 
itrength. 

27,270 

Post  failed  at  the  north  end. 

Channel  A  took  a  sharp  bend  at  point  G,  opposite  the  inside  end  of 
the  eye*plate,  and  at  the  end  of  the  reduced  width  of  flange. 

Channel  B  took  a  sharp  bend  at  the  end  of  the  side  plates.  The  post 
took  a  downward  direction  at  this  end,  parallel  to  the  plane  of  tho  pins. 

Elongation  of  pin  boles:  TSorih  end,  ^'.05  each ;  south  end,  .^'02. 
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No.  3911. 

Leugtb,  center  to  center  of  pins,  25'  6''. 

Gauged  length  (along  center  line  of  channel  A  symmetrical  with  the 
latticed  portion),  2U0''. 
Total  weight,  1,4G9  pouuds. 
Gonnter-weight  at  middle,  735  i)ounds. 
Sectional  area  (channels),  9.62  square  inches. 


Applied  loads. 

In  ganged  length. 

Defleq^ioua  at  middle. 

TotaL 

Peraqnare 
inch. 

Comprea- 
aion. 

Set. 

Uorisontal. 

Vertical. 

Poundt. 
10,000 
20,000 
80,000 
40.000 
60,000 
60,000 
70,000 
80,000 
90,000 
100,000 
110,000 
120.000 
130,000 
140.000 
150,000 
160.000 
170,000 
180,000 
190,000 
200,000 
210,000 
220,000 
280,000 
240,000 
250.000 
260,000* 
270,000 
280,000 
200.000 
800,000 

P<mndi. 

Inch. 

0. 

.0063 
.0138 
.0206 
.0280 
.0350 
.0425 
.0487 
.0564 
.0635 
.0710 
.0782 
.0860 
.0032 
.1008 
.1085 
.1160 
.1240 
.1318 
.1396 
.1476 
.1555 
.1640 
.1726 
.1815 
.1013 
.2020 
.2130 
.2270 

Inch, 
0. 
0. 
0. 
0. 

.0002 
.0002 
.1002 
-.0004 
-.0004 
-.0004 
-.0004 
-.0002 
0. 

.0002 
.0008 
.0005 
.0009 
.0011 
.0015 
.0018 
.0024 
.0030 
.0030 
.0051 
.0065 
.0090 
.0125 
.016» 
.0225 

Inch. 

0. 

0. 

0. 

0. 
.01 
.01 
.01 
.62 
.02 
.02 
.02 
.02 
.03 
.03 
.03 
.04 
.04 
.04 
.03 
.03 
.04 
.04 
.03 
.04 
.05 
.05 
.06 
.07 
.10 
.12 

Inch. 

0. 

0. 

0. 
.01 
.Oi 
.02 
.02 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.03 
.03 
.02 
.02 
.02 
.01 
.00 

0. 

0. 

-.03 
-.03 

-.05 

-.08 

- 

31,186 

Deflection  aels. 


Horiaontal.      Vertical. 


Initial  load. 
Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 

.01 

.02 

.02 

.02 

.02 

.02 

.02 

.03 

.01 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.01 

.02 

.02 

.02 

.03 
Ultimate  strength. 


Ineh. 
0. 
0. 
0. 
•0. 
0. 
0. 
.01 
.00 
.00 
.00 
.00 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

-.01 
-.01 
-.02 
-.03 
-.03 
-.03 
-.05 


*  Snapping  aonnda. 

Post  failed  near  the  south  end. 

Both  channels  took  sharp  bends  at  G  and  D,  at  ends  of  eye-plates, 
opposite  the  end  of  reduced  width  of  flanges,  and  at  the  outside  ends  of 
the  side  plates. 

Lines  of  scale  were  started  off  channel  bar  A  at  frequent  intervals, 
to  a  less  extent  on  channel  bar  B. 

Elongation  of  pin  boles;  North  end,  ".01  each;  south  end,  ''.04  each. 
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No.  3912. 

Length  center  to  center  of  pin  holes,  24'  0''. 

Gauged  length  (along  center  line  of  channel  A  symmetrical  with  lat- 
ticed section),  20(y'. 
Total  weight,  1,105  pounds. 
Counter- weight  at  middle,  550  pounds. 
Sectional  area  (channels),  9.45  square  inches. 


Applied  loftds. 

In  gaa«ed  length. 

Deflections  at  middle. 

TotaL 

Pep  inch. 

Comprea- 
sion. 

Set 

Horizontal 

YertioaL 

HorlzontaL 

VerticaL 

Poundt. 

10,000 

20,000 

80,000 

40,000 

60.000 

60,000 

70,000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 

140,000 

J50,000 

160,000 

170.  000 

180,000 

100.000 

200,  UOO 

210,000 

220,000 

230,  000 

240.000 

250.000 

260. 000 

270, 000 

280.000 

290,000 

300,000 

303,000 

806,500 

Poundt, 

r- 

.0054 
.0120 
.0190 
.0J57 
.0328 
.0400 
.0470 
.0540 
.0015 
.0089 
.0758 
.0830 
.0905 
.0080 
.1050 
.1125 
.1205 
.1280 
.1358 
.1436 
.  1515 
.1599 
.1680 
.1732 
.1820 
.1920 

Inch. 

a 

0. 
0. 

-.0004 
-.0007 
-.0010 
-.0010 
-.0010 
-.0010 
-.0010 
-.0010 
-.0010 
-.0010 
-.0011 
-.0012 
-.0012 
-.0018 
-. 0010 
-.0007 
-.0003 
0. 

.0008 
.0012 
-.0010 
.0005 
.0020 
.0045 

Jneh. 
0. 
0. 

-.01 
-.01 
-.01 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.08 
-.04 
-.05 
-.05 
-.06 
-.06 
-.07 
-.07 
*-.06 
-.06 
-.07 
-.08 
-.10 
-.12 
-.20 
-.28 
-.35 
-.88 

Jneh, 

0. 

0. 

0. 

.01 
.01 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.02 
.01 
.01 
01 

0. 

0. 

I 

.01 
.03 
.03 
.05 
.10 
.16 
.28 
.48 
.60 

Initial  load. 

Inch. 
0. 
0. 
-.01 

Inch. 
0. 
0. 
-.02 

-.02              -.02 
-.02    1          -02 

-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.03 
-.02 
-.03 
-.04 

-.02 
-.02 
-.02 
-.02 
-.02 
f-.03 
-.03 
-.03 
-.04 
-.04 
-.04 
-.06 
-.04 
-.08 
—  04 

-.01                -.04     1 

0. 

-.03 
-.02 

-.04 
-.03 

32.430 

Ultimate  strAnfl^>i        i 

Post  failed  near  the  north  end. 

Both  channels  took  sharp  bends  at  0  and  D,  at  ends  of  eye-plates, 
and  between  the  reduced  widths  of  flanges  of  channels  and  side  plates. 
Lines  of  scale  started  off  each  channel. 

Elongation  of  pinholes:  North  end,  'MO  and'M5;  south  end,  ^'.05  each. 
S.  Ex.  36 72 
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84.— 00MPBE88I0H  OF  COMMOV,  HABB-BUBBT,  AID  FACE  BBICK& 

These  teats  are  preliminary  to  the  test  of  a  series  of  briek  piers  which 
have  been  constmctedy  and  are  seasoning,  awaiting  the  time  oi  testing. 

Single  bricks  are  tested  with  their  bed  surfaces  carefully  groiind  fl^ 
and  set  in  a  thin  facing  of  plaster  of  Paris  to  insure  even  bearings 
against  the  compression  platforms  of  the  testing-machine. 

Different  bricks  tested  in  this  manner,  while  giving  comparable  re- 
sults, exhibit  greater  compressive  resistance,  owing  to  their  contact 
with  the  rigid  metal  platforms  of  the  testing-machine  than  properly  he- 
longs  to  them,  and  greater  strength  than  when  plao^  between  cushions 
of  their  own  kind,  as  shown  by  the  redaction  in  strength  of  the  sets  of 
three  bricks  tested  together. 

The  strength  realized  in  a  pier  is  more  correctly  represented  by  the 
latter  test  than  the  former. 

It  is  purposed  taking  micrometer  measurements  of  the  compression 
of  the  piers;  when  they  are  tested  in  the  same  manner,  as  done  in  earlier 
tests^  and  also  determine  the  compression  of  mortar  prisms  of  the  same 
quality  as  used  in  their  construction. 

The  present  series  furnish  data  relating  to  the  compression  of  the 
bricks  themselves. 

In  order  to  obtain  greater  length  in  which  to  measure  the  compressions 
the  bricks  were  loaded  endwise  and  measurements  taken  between  two 
small  drilled  holes  &'  apart  on  one  face  of  the  brick  in  which  the  points 
of  the  micrometer  were  held. 

The  modulus  of  elasticity  is  computed  for  the  bricks  so  tested,  usin^ 
the  compressions  between  such  loads  as  appeared  from  their  uniformity 
to  be  most  reliable. 

A  number  of  common  bricks  were  selected  which  should  represent 
soft  under-burnt  bricks,  medium  hard,  and  some  of  a  dark  red  color, 
which  were  very  hard  burnt. 

The  results  show  a  striking  difference  in  their  moduli  of  elasticity— 
the  softest  bricks  having  a  modulus  less  than  one-half  that  of  the  harder 
ones. 

The  face  bricks  showed  considerable  variation,  although  they  differed 
little  in  color.  Considering  the  modulus  of  elasticity  is  nearly  uniform 
in  bricks  up  to  their  crushing  loads,  and  differs  gieatly  from  the  mod- 
uli of  weaker  class  of  mortars,  it  appears,  that  fissures  may  be  caused 
under  certain  loads  from  yielding  within  the  brick  work,  even  if  the 
foundations  on  which  the  work  rests  do  not  contribute  to  that  result. 


TESTS   OF  IBON  AND   STEEL. 

No.  451. 

Common  Brick. 

Sectional  area,  3". 35  x  2".18  =  7.3  square  inches. 

Length,  7.60. 

Ganged  length,  6'^ 

This  brick  was  medium  hard  burnt;  dark  red  color. 
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In  ganged  iMigth. 

BemarkB. 

TotaL 

Peraqiure 
Inoh. 

Compros* 
•ion. 

Bet. 

Poundi, 
730 
1,460 
2,190 
2,920 
3,650 
4,880 
5.840 
7,800 
8,760 
10,220 
11, 680 
13,140 
14,600 
16,060 
17,520 
18,980 
20, 440 
21,900 
23,360 
24, 820 
26,280 
27, 740 
29. 200 
30,660 
32, 120 
33,580 
85.040 
36,500 
37,960 
39,420 
40.880 
42, 340 
43.800 
45, 260 
46, 720 
48,180 
49.640 
51,100 
52,560 
54. 020 
55,480 
50,940 
58.400 
59,860 
61,320 
62.780 
64. 240 
6.5. 700 
67,160 
68.620 
70.080 
71, 540 
73.000 

17,520 
74,460 
75,920 
77,880 
78,840 
80.800 
81,760 
83,220 

PoUTUlt. 
100 
200 
300 
400 
500 
600 
800 
1,000 
1,2U0 
1,400 
1,600 
1,800 
2,000 
2.200 
2,400 
2,600 
2,800 
3.000 
3,200 
3,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5.200 
5,400 
5,600 
5,800 
6,000 
6,200 
6.400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9.600 
9.800 
10,000 

2,400 
10,200 
10.400 
10,600 
10,800 
11.000 
11,200 
11.400 

Jneh. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0009 
.0013 
.0017 
.0019 
.0023 
.0027 
.0020 
.0034 
.0037 
.0041 
.0045 
.0048 
.  (051 
.0054 
.0056 
.0059 
.0064 
.0070 
.0073 
.0076 
.0079 
.0082 
.0085 
.0090 
.0093 
.0096 
.0099 
.0102 
.0106 
.0111 
.0118 
.0118 
.0121 
.0123 
.0127 
.0130 
.0134 
.0137 
.0140 
.0143 
.0146 
.0140 
.0153 
.0156 
.0159 

Ineh, 
0. 

Initialloftd. 

Small  piece  flew  oat  of  middle  of  one  face. 

E  =  3,750.000 1  between  5,000  and  10,000  pounds 

per  aqnaie  inch. 
Bested  under  this  load  15  hours. 

0. 

0. 

0. 

•0. 

.0001 

.0002 

.0008 

.0003 

.'oooi"* 

.0004 

.0163 
.0167 
.0160 
.0173 
.0176 
.0178 
.0181 

.0004 

1140 


TESTS   OF   IBON   AND   STEEL. 


Applied  lotda. 


In  gsnced  length. 


ToUL 


Per  M]n«re    Compree- 
inch.  sion. 


Beinnrke. 


Set. 


>  Pounds. 
84.6WI 
80,140 
87,<i00 

w.oeo 

90.520 
01,080 
03,440 
94,000 
06.860 
07.820 
90,280 
103»400 


Pounds. 
11.600 
11,800 
12,000 
12,200 
12.400 
12,600 
12.800 
13,000 
13,200 
13,400 
13.600 
14,160 


Inch, 
.0184 
.0187 
.0100 
.0192 
.0106 
.0190 
.0202 
.0206 
.0200 
.0213 
.0216 


.0005 


I  >  ContlnaeJ  smpping. 


Fngmente  Aew  off  one  side. 
Cnuhing  strengtb. 


Fragments  split  off  sides,  showing  a  tendency  towards  pyramidal 
fracture. 


.    TESTS    OP   IRON  AND   STEEL,  1141 

No.  452. 
Common  Brick. 

Sectional  area,  3''.40  x  2'^28  =  7.76  square  inches. 

Length,  7".80. 

Ganged  length,  6".00. 

This  brick  was  selected  from  the  lot  of  hard-bnmt  bricks  to  be  tested 
on  account  of  its  light  red  color  and  softer  appearance  than  the  pre- 
ceding. 


Applied  loads.             In  ganged  length. 

T<>**^-    1       inch. 

Compres- 
8iou. 

Set. 

Remarks. 

Pottnd9. 
775 
1.550 
8,100 
4,650 
6,200 
7,750 
9.800 
10,850 
12.400 
13  950 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1  snn 

Inch. 

0. 

.0002 
.0004 
.0006 
.0010 
.0013 
.0016 
.0022 
.0026 
.0082 
.003C 
.0041 
.0047 
.0052 
.0057 
.0062 
.0067 
.0071 
.0077 
.0081 
.0087 
.0092 
.0097 
.0102 
.0107 
.0113 
.0118 
.0124 
.0130 
.0136 
.  0142 
.0147 
.0152 
.0167 
.0162 
.0167 
.0173 
.0178 
.0183 
.0188 
.0202 

Inch, 
0. 

Initial  load. 

.0001 

***" 

15!500    '          2i0O0 
17  050              2, 200 
18.600    ,          2,400 
20.150.             2,600 
21,710    '          2,800 
23,250    ,          3.000 
24, 800              3, 200 
20.350     1          3.400 
27,900              3,600 
20. 450              3.  800 
31.000              4.000 
32.550              4,200 
34,100              4,400 
35.650              4,600 
37,200              4,800 
88,750    ,          5,000 
40.300              5,200 
41,850              5.400 
43,400              5,600 
44.950    1          5.800 
40.500    i          6.000 
48,050    1          6,200 
40,600              6,400 
61, 150              6. 600 
52,700    '          fl.800 
54, 250              7, 000 
55. 800              7, 20O 
67,350    1          7,400 
58.900              7  Mtt 

.0001 

Snapping  soand. 

E=2,360.000 :  between  2,000  and  7,000  pounds  per 
square  inch. 

Pieoes  flake  off  two  oomera. 
Crushing  strength. 

.0001 

.0001 

."oooi" 

.0008 

.0005 

60.450 
62,000 
60.600 

7,800 
8,000 
8,970 

.0007 
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.TESTS   OP   IRON   AND   STEEL. 


Applied  loads. 

In  gansed  length. 

1 
Remarks. 

ToUL 

Per  ftonare 
in  eh. 

Compres- 
sion. 

Set. 

Poundg. 
84,680 
86,140 
87,600 
89,060 
90,620 
91,980 
93,440 
94,900 
96,860 
97,820 
99,280 

103,400 

Foundt. 
11,600 
11,800 
12,000 
12.200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
14,160 

Inch. 
.0184 
.0187 
.0190 
.0192 
.0106 
.0199 
.0202 
.0206 
.0209 
.0213 
.0216 

Inch. 

• 

.0005 

1  Continued  snapping. 

Fragments  flew  off  one  side. 
Crushing  strength. 

.0005 

Fragments  split  off  sides,  showing  a  tendency  towards  pyramidal 
fracture. 


TESTS   OF   IRON   AND    STEEL. 

No.  401. 

Face  Brick, 

Sectional  area,  3".50  x  2'M4  =  7.49  square  incbes. 
Lengtb,  7".70. 
Gauged  lengtb,  &'M. 
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AppUed  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Persqiiare 
inch. 

Comprea- 
aion. 

Set 

P<mndt. 
740 
1,498 
2,996 
4,494 
5,992 
7,490 
8.988 
10,486 
11,9-4 
13,482 
14,980 
16,478 
17.976 
19,474 
20,972 
22,470 
23,968 
25,466 
26,964 
28,462 
29,960 
31,458 
32,056 
34,454 
35,952 
37,450 
38.948 
40.446 
41,944 
43.412 
44.040 
46,438 
47,936 
49.434 
50,032 
52,430 

53,028 
55,426 
66^024 
68,422 
50,700 

PoundM. 
100 
200 
400 
600 
SOO 
1.000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,200 
3.400 
8,600 
3,800 
4,000 
4,200 
4,400 
4.600 
4,800 
5.000 
5,200 
5,400 
^600 
5.800 
6,000 
6,200 
6.400 
6,600 
6,800 
7,000 

7,200 
7,400 
7,000 
7,800 
7,070 

Inch. 

0. 

.0002 
.0000 
.0016 
.0023 
.0028 
.0033 
.0037 
.0043 
.0046 
.  0052 , 
.0054 
.0059 
.0064 
.0069 
.0072 
.0075 
.0079 
.0083 
.0087 
.0092 
.0097 
.0103 
.0104 
.0109 
.0113 
.0118 
.0122 
.0126 
.0128 
.0132 
.0136 
.0140 
.0143 
.0147 
.0153 

.0155 
.0169 
.0164 
.0166 

Inch. 
0. 

Initial  load. 

1 
E =8. 080. 000:  between  1,000  and  7,000  pounds 

per  square  inch. 
Snapping  sounds. 

Crashing  strength. 

.(K)04 

.0006 

.0007 

.0007 

.0007 

.0010 

.0012 

Pyramidal  fracture. 

Fragments  were  detached  very  evenly  from  the  four  faces.    The  oat- 
side  of  the  brick  was  dark  red  color,  the  interior  portions  lighter  red. 


1142  TESTS   OP   IRON   AND   STEEL 

No.  460, 

Face  Brick. 

SectiODal  area,  3''.62  x  2'M6  =  7.6  square  inches. 
Length,  7'^70. 
Gauged  length,  6".00. 


Applied  loads.       j      In  ganged  length. 

Remarka. 

Total. 

Peraooare 
Inoa. 

Comprea- 
aion. 

Set. 

Foundt. 

760 
1,520 
8,040 
4,560 
6,086 
7,600 
9,120 
10,640 
12,160 
18,680 
15.200 
16.726 
18.240 
10,760 
21,280 
22, 800 
24.820 
25.840 
27,860 
28,880 
80.400 
81,920 
83.440 
84,060 
86,486 
88,000 
89.520 
41,040 
42,560 
44.080 
45.600 
47, 120 
48.640 
60,160 
61.680 
53.200 
54,720 
56,240 
57,760 

61.800 

Pound*. 
100 
200 
400 
606 
800 
1.000 
1.200 
1.400 
1.600' 
1.800 
2.000 
2,200 
2.400 
2.600 
2.800 
3.000 
8.200 
8.400 
8,600 
8.800 
4,000 
4,200 
4.400 
,   4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
6,800 
6,000 
6,200 
6.406 
0.600 
6.800 
7,000 
7,200 
7,400 
7,600 

8,130 

7ncfc. 

0. 

.0006 
.0000 
.0000 

.oooe 

.0004 
.0006 
.0008 
.0010 
.0013 
.0014 
.0018 
.0020 
.0022 
.0024 
.0028 
.0038 
.0034 
.0038 
.0040 
.0044 
.0046 
.0056 
.0058 
.0056 
.0068 
.0062 
.0063 
.0067 
.0071 
.0078 
.0077 
.0082 
.0083 
.0087 
.0093 
.0094 
.0009 

Tneh. 
0. 

Initial  load. 

0. 

\ 

0. 

0. 

0. 

£  =  4,070.000;  between  2.000  and  6.000  poonda 
per  aqnare  inch. 

0. 

0. 

1 

Snapping  aound.                                                   i 

0. 

Began  to  crack  and  continued  to  tlie  cloee  of , 
Cnuhlng  atrength. 

Pyramidal  fragments. 

There  was  a  decided  contrast  in  color  between  the  outside  of  this  brick, 
which  was  dark  red,  and  the  interior,  which  was  lighter  color. 


TESTS   OP   lEON   AND   STEEL. 

No.  466. 

Face  Brick. 

c^ectional  area,  3'^58  x  2^^2I  =  7.91  square  inches. 
Length,  7''.68. 
Gauged  length,  6". 
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Applied  loads.       1      In  ganged  length. 

Total. 

Per  square 
inch. 

1 

Remarks. 

Foundt. 
701 
1,582 
8,164 
4.746 
6,828 
7,010 
7,910 
0,492 
11,074 
12,656 
14.238 
15,820 
15,820 
17,403 
18,984 
20,666 
22,148 
23,730 
28.730 
25,312 
26,804 
28,476 
30.058 
31,640 
31,fi40 
33,222 
34.804 
36.386 
37,068 
39,550 
39,550 
41,132 
42,714 
44,296 
45,878 
47.460 
47,460 
49,042 
60,624 
52,206 

Foundt. 
100 
200 
400 
600 
800 
1.000 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3.000 
3,200 
3,400 
8,600 
3,800 
4,000 
4,000 
4.200 
4.400 
4.600 
4,800 
5,000 
5,000 
5,200 
5,400 
5.600 
5,800 
6,000 

Sooo 

6.200 
6.400 
6,600 
7,140 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0006 
.0008 
.0011 
.0014 
.0017 
.0020 
.0020 
.0024 
.0026 
'     .0030 
.0032 
.0036 
.0036 
.0039 
.0042 
.0046 
.0049 
.0053 
.0053 
.OOCT 
.0061 
.0064 
.0067 
.0071 
.0070 
.0075 
.0079 
.0084 
.0087 
.0089 
.0091 
.0005 
.0098 
.0104 

Inch. 
0. 

Initial  load. 

-.0001 

A  fter  determining  the  set. 

.0001 

After  determining  the  set. 

After  determining  the  set. 

After  determining  the  set. 

E  =  3,750,000;  between  3, 000  and  6,000  pounds. 

After  determining  the  set 

After  determining  tho  set 

Cracked. 

Crushing  strength. 

.*o6o2** 

.0003 

.0003 

.0004 

66,500 

' 

1146  TESTS   OF   IRON  AND   STEEl. 

:n'o.  467. 

Face  Brick. 

Sectional  area,  3^^58  x  2'MO  =  7.53  square  iDches. 

Length,  7''.70. 

Gaaged  length,  6.00  sqaare  inches. 


Applied  loads. 

In  gaaged  strength.    • 

i 

TotaO. 

Per  sqiure 
InoL 

Compiea- 
■ion. 

Set. 

Hemarka. 

1 

Poimdf. 
752 
1.504 
8,008 
4.S12 
6,016 
7.620 
7,860 
9,024 
10.628 
12,032 
13,636 
15.040 
15.040 
16,644 
18,048 
10,652 
21,056 
22,660 
22,660 
24,064 

27,072 
28,676 
30,080 
30,080 
81,684 
83,088 
84,692 
86,096 
42,900 

Poundt. 

100 

200 

400 

600 

800 

1.000 

1,000 

1.200 

1.400 

Jooo 

1.800 
2,000 
2,000 
2,200 
2,400 
2,600 
2.800 
3,000 
3,000 
3.200 
3.400 
8,600 
8,800 
4.000 
4.000 
4.200 
4,400 
4,600 
4,800 
6,700 

Inch. 

0. 

.0001 
.0004 
.0007 
.0010 
.0013 
.0013 
.0017 
.0021 
.0022 
.0065 
.0028 
.0028 
.0031 
.0036 
.0038 
.0041 
.0045 
.0046 
.0050 
.0052 
.0056 
.0060 
.0064 
.0064 
.0068 
.0072 
.0076 
.0077 

Inch. 
0. 

Initialload.                                                            ' 

1 

1 

•"•""*  ••---• 

0. 

1 
After  determining  the  set                                     i 

After  detormining  the  set 

.0001 

^ 

.0002 

After  detennining  the  set 

E=3,800,000 ;  between  8,000  and  4,000  pounds.      j 

.0002 

After  detennining  the  set 

Craoked. 
Crushing  strength. 



TESTS   OF   IRON   AND   STEEI> 

No.  468. 

Face  Brick. 

Sectional  area,  3".62  x  2'M6e=7.82  square  inches. 
Length,  7''.70. 
Ganged  length,  G". 
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AppUed  loads. 

-  . 
In  gahged  length. 

Bemarka. 

Total. 

Peraqaara 
inch. 

Comprea-         g^* 
aion.             ^^ 

Pvunda. 

782 

1,564 

8^128 

4,602 

6.256 

7,820 

9,384 

10,948 

12^512 

14,076 

15,640 

17,204 

18,768 

20.832 

21,896 

2^,460 

25,024 

26.588 

28.152 

29,716 

31,280 

82, 8U 

84,408 

85,972 

37,536 

39,100 

40,664 

42,228 

43,792 

45,356 

46,920 

POttfldf. 

100 

200 

400 

600 

800 

1,000 

1.200 

1^400 

1,600 

1800 

2,000 

2,200 

2,400 

2,600 

2.800 

3,000 

3.200 

3.400 

3,600 

Ssoo 

4,000 
4.200 
4,400 
4.600 
4,800 
5.000 
5.200 
5,400 
5.600 
5,800 
6,000 

Jneh. 

0. 

.0000 
.0002 
.0006 
.0009 
.0012 
.0018 
.0021 
.0023 
.0029 
.0083 
.0038 
.0042 
.0047 
.0052 
.00.56 
.0061 
.0066 
.0070 
.0074 
.0079 
.0084 
.0089 
.0094 
.0099 
.0104 
.0109 
.0115 
.0122 
.0128 

Inch. 
0. 

Initial  load. 

0. 

0. 

• 

.0001 

- 

E  =  2,500,000 ;  between  4,000  and  5.000  ponnda. 

Snapping  aonnda. 
Cmahlng  atrength. 

.0001 

.0002 

...... ..4... 



1148  TESTS   OF   IRON   AND   STEEL. 

2^0.  4C9. 

Common  Brick  {light  red  color). 

Sectional  area,  3''.36x2''.26  =  7.59  sqaare  inches. 
Length,  7".10. 
Ganged  length,  C'. 


AppUtdlMdji, 

In  pHi£«d  leDffth.      , 

R«ffiAfk4, 

rvtMt 

PerjHin«r« 
lath. 

CompneB- 

Set 

Pounds. 

750 

1,518 

3,036 

4.554 

6.072 

7,590 

9,108 

10,626 

12,144 

13,662 

15,180 

16,698 

18.216 

10,734 

21,252 

22,770 

24,288 

25.806 

27,324 

28.842 

30,360 

31,878 

33,396 

34,914 

Pounds. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2.600 
2.800 
3,000 
3,200 
3,400 
3.600 
3,800 
4.000 
4,200 
4,400 
4.600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,^00 
6,000 
6.200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7.600 
7,650 

Inch, 
0. 

.0001 
.0007 
.0010 
.0016 
.0022 
.0026 
.0032 
.0036 
.0041 
.0045 
.0051 
.0056 
.0061 
.0068 
.0071 
.0078 
.0085 
.0091 
.0096 
.0102 
.0108 
.0112 
.0119 
.0122 
.0128 
.0137 
.0141 
.0147 
.0152 
.0157 
.0162 
.0168 
.0175 
.01«2 
.0188 
.0196 
.0202 
.0200 

Indi. 
0. 

Initial  load. 

E  =  2, 200. 000 ;  between  5.000  and  7,000  pounda. 
Snapping  sounds. 
Snapping  soands  repeated. 

Cmfthing  strength. 

0. 

0. 

.0001 

.0001 

36,432 

37,950 
39.468 
40,986 
42,604 
41,022 
45,540 
47,058 
48,576 
50,094 
51, 612 
63,130 
54,648 
66.166 
67,684 
58,100 

.0003 

.0004 

.0006 

TESTS   OF   IRON   AND   STEEL. 

No.  470. 

Common  Brick  {light  red  color). 

Sectional  area,  3^^46x2'^27=7.85  sqaare  inches. 
Length,  7'^90. 
Ganged  length,  6^^ 
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Applied  loiidt. 

In  ganged  length. 

1 

TotaL 

Pep  snaare 
Inob. 

Compres- 
sion. 

Set. 

KemarkB. 

Poundt. 

785 
1,570 
8,140 
4,710 
6,280 
7,850 
0.420 
10.990 
12,560 
14, 130 
15, 700 
17, 270 
18,840 
20,410 
21,980 
23,550 
26,120 
26.690 
28,260 
29.830 
31,400 
82,970 
34,540 
86,110 
87,680 
89.2r>0 
40.820 
42.890 
43,960 
45,530 
47, 100 
48,670 
60.240 
51,810 
53,880 
54,050 
56^400 

Pounds. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
3,800 
3,000 
3,200 
8,400 
8,600 
3,800 
4,000 
4,200 
4.400 
4,600 
4.800 
6,000 
5.200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,180 

Inch. 

0. 

.0002 
.0008 
.0013 
.0020 
.0025 
.0032 
.  0038 
.0045 
.0052 
.0059 
.0064 
.0072 
.0079 
.0086 
.0093 
.0101 
.0110 
.0117 
.0124 
.0131 
.0140 
.0148 
.0155 
.0163 
.0170 
.0178 
.0185 
.0191 
.0199 
.0-207 
.0215 
.0222 
.0229 
.0236 
.0243 

Inch. 
0. 

Initial  load. 

0. 

............ 

.0002 

.0002 

.0006 

E  =  1,700,000;  between  3,000  und  6,000  pounds. 

.0010 

. 

■ 

.0011 

• 

Small  piece  flew  off. 
Cnuhlng  strength. 

.0016 

1150  TESTS   OF  IBON  AND  8TEEU 

No.  471. 

Common  Brick  {light  red  color). 

Sectional  area,  3^^.37  x  2"^1  =  7.65  square  inchei. 

Length,  7^68. 

Ganged  length.  6^'. 

Brick  concave  on  one  bed  face,  ^^08 ;  opposite  face  convex. 


Applied  loads. 

In  ganged  length. 

Total 

Per  square 
inch. 

Comprea- 
aion. 

• 
Set 

Bemarka. 

Pounds. 

765 

1.530 

3.060 

4,590 

6,120 

7,650 

9,180 

10, 710 

12,240 

13,770 

l.i,  300 

16.830 

18,360 

10, 8'>0 

21,420 

22, 950 

24, 4S0 

26,010 

27,540 

29, 070 

30.600 

32. 130 

33,  660 

35,  UK) 

36.  720 
3i<,250 
39,  7H0 

Pounds. 
100 
200 
400 
COO 
800 
1.000 
1.200 
1.400 
1,600 
l.fOO 
2,000 
2,200 
2,400 
2,800 
2.800 
3.000 
3,200 
3.400 
3,600 
3.800 
4.000 
4,200 
4,400 
4,600 
4.800 
5,  OuO 
5,  200 
5.400 
5,600 
5,800 
6,000 
6,200 
6, 4(10 
6,600 
6.800 
7,000 
7,200 
7,880 

JnOi. 
0. 

.0001 
.0C07 
.0010 
.0013 
.0017 
.0021 
.0025 
.0029 
.0034 
.0039 
.0043 
.0048 
.0051 
.0057 
.0061 
.0066 
.0071 
.0075 
.0079 
.0084 
.00i?8 
.0093 
.0099 
.0104 
.0108 
.0111 
.0118 
.0121 
.0127 
.0132 
.0137 
.0141 
.0147 
.0151 
.0156 
.0160 

JndL 
0. 

Initial  load. 

0. 

1 

.0001 

.0006 

, 

.0006 

E  =  2,700,000;  between  4,000  and  7,000  poonda. 

.0008 

!    41,310 

1    42,840 

,    44,870 

>•   45,900 
47, 430 . 
48,960 
50,490 
62,020 
53,550 
55,080 
60,800 

.0009 

1 

[ 

.0010 

Snapping  sonnda.                                                   1 
Crashing  strength. 

• 

TESTS   OF  IBON  AND   STEEL. 
No.  472. 
Common  Brick  {medium  red  color}. 
Sectional  area,  3^^33  x  2"^^  r=  7.46  square  inches. 
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Applied  loads. 


Total. 


Per  square 
incn. 


In  goQged  length. 


Compres- 
sion. 


Set. 


Semorks. 


Poundt. 
746 
1,492 
2,984 
4.470 
8,968 
7,460 
8,952 
10, 444 
11.936 
13, 428 
14,920 
16,412 
17,904 
19.396 
20,888 
22,380 
23,872 
25,364 
26,856 
28.348 
29.840 
31,332 
32, 824 
34, 316 
35,808 
37,300 
38,  702 
40,284 
41,776 
43,268 
44,760 
46. 252 
47,744 
49,236 
50, 728 
52, 220 
53,712 
65.204 
56.606 
58.188 
59,680 
61, 172 
62,664 
64,156 
69;  648 
67, 140 
68,632 
78,200 


Pound», 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1.800 
2,000 
2,200 
2,400 
2.600 
2,800 
3,000 
3.200 
3.400 
3.600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
5,000 
5,200 
5,400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,  400 
7.600 
7,800 
8,000 
8,200 
8.400 
8.600 
8,800 
9,000 
9,200 
10.480 


Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0007 
.0010 
.0018 
.0018 
.  0021 
.0023 
.0028 
.0031 
.0036 
.0039 
.0042 
.0047 
.0032 
.0055 
.0060 
.0064 
.0060 
.0073 
.0078 
.0081 
.0086 
.0091 
.0096 
.0100 
.0104 
.0109 
.0111 
.0118 
.0121 
.0126 
.0131 
.0136 
.0141 
.0143 
.0148 
.0154 
.0157 
.0161 
.0165 
.0170 
.0174 
.0179 


Inch. 
0. 


laitiallood. 


.0001 


E= 2,700,000;  between  6.000  and  8,000  pounds. 


.0001 


.0001 


.0002 


.0002 


Snapping  soands. 


Piece  flew  off. 
Crashing  strength. 


1154  TESTS   OF   IRON   AND   STEEL. 

No.  476. 

Common  Brick  {dark  red  color). 

Sectional  area,  3'^23  x  2''.20  =  7.75  square  inches. 
Length,  1".50. 
Ganged  length,  6'^ 


Applied  loadt. 


TotoL 


P9und§. 
775 
1,550 
8,100 
4,850 
6,200 
7.750 
9.800 
10,850 
12.400 
18,050 
15.500 
17,050 
18,600 
20.150 
21,700 
2a.  250 
24.800 
26.850 
27,000 
20.450 
81.000 
82.550 
34.100 
85,630 
87.200 
88,750 
40,800 
41.850 
43.400 
44.050 
46.500 
48.050 
40,600 
51.160 
51.700 
54,250 
55.800 
57.860 
58,000 
60.450 
62,000 
63,550 
65.100 
66,060 
68,200 
69,760 
71.800 
72,850 
74,400 
75.950 
77.500 
79,050 
89.600 
82,150 
101. 700 


Per  MOAre 
ioeh. 


Pounds. 
100 
200 
400 
.  600 
800 
l.OCO 
1.200 
1.400 
1.600 
1.800 
2.000 
2.200 
2,400 
2.600 
2.800 
8,000 
8,200 
8,400 
8,600 
8,800 
4,000 
4,200 
4.400 
4,600 
4.800 
5,000 
5.200 
5.400 
5,600 
5,800 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7.400 
7.600 
7.800 
8,000 
8,200 
8,400 
8,600 
8,800 
9.000 
9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
18.120 


In  gauged  length. 


Compres- 
sion. 


Inch, 

0. 

.0008 
.0006 
.0009 
.0011 
.0015 
.0017 
.0020 
.0025 
.0028 
.0088 


.0046 
.0054 
.0056 
.0059 
.0064 
.0066 
.0073 
.0076 
.0078 
.0064 
.0066 
.0090 
.0088 
.0097 
.0108 
.0105 
.0108 
.0118 
.0115 
.0118 
.0123 
.0126 
.0129 
.0184 
.0186 
.0188 
.0142 
.0148 
.0150 
.0158 
.0156 
.0159 
.0163 
.0165 
.0166 
.0172 
.0175 
.0178 
.0183 


Set. 


0. 


.0002 


.0003 


.0008 


.0006 


.0006 


Remarks. 


Initial  loikL 


Bs8.750,000;  between  7.000  and  10,000 


Piece  flew  off  side  of  brlok. 
Crnahing  strength. 


TESTS   OF   IRON   AND  STEEL. 

No.  476, 

{Oammon  Brick  {dark  red  color} 

Sectional  area,  3'M8  x  2'M8  =  6.93  square  inches. 
Length,  V'M. 
Ganged  length,  G'^ 
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Applied  loads. 


TotttL 


PerMoare 
inoo. 


In  guged  length. 


Compret- 


Set 


Remark*. 


Poundt, 
693 
1,886 
3,772 
4,158 
6.M4 
6.030 
8,816 
O^TOS 
11,088 
12,474 
13,860 
15.246 
16.632 
18,018 
19.404 
20,790 
22,176 
23,562 
24.948 
26.334 
27,720 
29,106 
30,402 
81,878 
88,264 
84,650 
86,086 
87,422 
88,808 
40,104 
41,680 
42,066 
44,852 
45,788 
47,124 
48,510 
49,896 
51.282 
52.668 
54,054 
55,440 
56.826 
68,218 
50,608 
60,984 
62,870 
63,756 
91,900 


Poundt, 
100 
800 
400 
600 
800 
1,000 
1.200 
1,400 
l,6lt 
1,800 
8,000 
2,200 
2,400 
2,600 
2,800 
8,000 
8,200 
8,400 
8,600 
8,800 
4,000 
4,200 
4^400 
4,600 
4,800 
6,000 
6,200 
6,400 
5,600 
6,800 
6,000 
6,900 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,600 
8,200 
8,400 
8,600 
8,800 
9.000 
0,200 
13,260 


0. 

.0008 
.0006 

.0006 
.0010 
.0018 
.0015 
.0017 
.0020 
.OOSl 
.0028 
.0025 
.0027 
.0029 
.0031 
.0084 
.0005 
.0088 
.0040 
.0042 
.0045 
.0048 
.0050 
.0051 
.0055 
'  .0058 
.0060 
.0062 


.0070 
.0072 
.0078 
.0075 
.0078 


0. 


Initial  load. 


.0001 


.0001 


Bs6,000,000  {  between  6,000  aad  8.000  pooada. 


.0003 


.0086 
.0000 
.0092 
.0095 
.0097 
.0009 
.0100 
.0108 


.0003 


.0008 


Snapping  eoanda. 
Piece  flew  off. 
Croahing  strength. 
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No.  477. 

Common  Bride  {dark  red  color). 

Sectional  area,  3''.20  x  2'M8  =  6.98  sqaare  inches. 
Length,  7".53. 
Ganged  length,  6''.00. 


Applied  loftda. 


TotaL 


066 
1,390 
2,702 
4.168 
A,  584 
«.880 
8.378 
9,772 
1U168 
12.864 
13,960 
15,356 
16,762 
18.148 
19,544 
20,040 
22.336 
23.732 
25,128 
26,624 
27,920 
29,316 
80,712 
82, 108 
83.604 
84.000 
86.296 
87,602 
89.088 
40.484 
41,880 
43,276 
44.672 
46,068 
47,464 
48,860 
50,256 
61. 652 
63,048 
54.444 
55,840 
67,236 
68,632 
60,028 
61, 424 
62,820 
64.216 
65, 612 
67,008 
68.404 
60,800 
71,196 
72,602 
73,088 
76,884 
76,780 
78.176 
70,672 
80,068 
82,364 
83,760 
85,156 
86,552 
80,000 
110, 100 


Peraqvare 
inco. 


Potmtff. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

8,400 

2,600 

2.800 

8.000 

8.200 

8,400 

8.600 

8.800 

4,000 

4.200 

4,400 

4,600 

4,800 

^000 

0.200 

6,400 

5,600 

6,800 

6.000 

6,200 

6.400 

6.600 

6,800 

7,000 

7,200 

7,400 

7,600 

7.800 

8,000 

8,200 

8.400 

8.600 

8.800 

0,000 

0.200 

0.400 

0,600 

0,800 

10,000 

10,200 

10.400 

10,600 

10,800 

11.000 

11,200 

11.400 

11.000 

11.800 

12,000 

12,200 

12,400 


In  gauged  length. 


Comprae- 
•Son. 


Inek. 
0. 


.0011 
.0015 
.0017 
.0021 
.0033 
.0026 
.0028 
.0031 
.0033 
.0037 
.0040 
.0042 
.0044 
.0048 
.0051 
.0053 
.0067 
.0060 
.0062 


.0071 
.0074 
.0077 
.0070 
.0082 
.0064 
.0087 
.0001 
.0093 
.0007 
.0000 
.0102 
.0106 
.0100 
.0111 
.0113 
.0117 
.0110 
.0121 
.0125 
.0128 
.0180 
.0138 
.0186 
.0130 
.0141 
.0144 
.0146 
.0140 
.0151 
.0154 
.0157 
.0158 
.0160 
.0164 
.0166 
.0160 
.0172 


Set 


Inch. 
0. 


.0002 


.0002 


.0005 


.0007 


.0008 


.0909 


.0000 


.0000 


.0000 


.0000 


IniUalload. 


E -4,600,000;  between  8.000 and  12.000  pomida. 


Snapping  Hounds. 

Pieces  flew  off  sides  of  brlok. 

Crashing  strength. 
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* 

TABULATION  OF  COMPRES- 


451 
452 

409  ! 

470  I 

471  i 
472 
473 
474 
476 
476 
477 


^ 
\ 

X 

468 


454 


465 


Light  red.... 

do 

do 

Hedinm  red  . 

do 

..  ...do  ...... 

Dark  red 

do 

do 


HedimnTed.. 


.do. 


.do. 


JnfikM.       Inrhtf. 


2.08 

7.45 

3.26 

^18 

7.84 

3-37 

2.18 

7.75 

3.33 

2.12 

7.M 

3.27 

2.15 

7.,H 

3L90 

7  M 
7.80 
7.60 
7.90 
7.68 
7.70 
7.58 
7.  Si 
7  50 


G.43 


6.45 


6.60 


3.35 

2.18 

3.40 

2.28 

3.88 

2.26 

3.46 

2.27 

8.37 

127 

833 

2.24 

3.28 

2.26 

3.31 

2.20 

3.23 

2.20 

3.18 

2.18 

3.20 

2.18 

i 

1 

7.60 

1 

1 

3.28 

7.50 

3. 25 

! 

7.53 

!» 

TESTS   OP  IRON   AND   STEEL. 
SION  OF  COMMON  BRICKS. 
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Sectional 

Cnicke  in 

Crashing 

strenj;th. 

Remarks. 

area. 

Bight. 

Total. 

Per  aqnare 
Inch. 

8g.ineK«$. 

PoundM. 

Poundt. 

Pcmndf.  ' 

24.0 

168,000 

472,000 

laooo 

26.4 

220,000 

830,100 

12,500 

25.7 

188.000 

878.200 

14,720 

24.8 

244,000 

410,000 

16,580 

25.2 

242,000 

412,000 

16,850 

7.8 

61,820 

103,400 

14,160 

E-3,750,000. 

7.75 

60,500 

8,070 

E=?,  360, 000. 

7.50 

68,100 

7,650 

£b2,  200, 000. 

7.85 

54.050 

66,400 

7,180 

E= 1. 700, 000. 

7.65 

60,800 

7,880 

£=2,700,000. 

7.46 

68,632 

78,200 

10,480 

£=2,700.000.   . 

7.22 

68,536 

8,800 

£=3, 750, 000. 

7.28 

74,000 

88,600 

12,290 

£=3,760,000. 

7.75 

82,150 

101,700 

13.120 

£-3,750.000. 

&03 

63.756 

01.000 

13,260 

E=5, 000, 000. 

6.08 

80,000 

110,100 

15,770 

£a4,600,000. 

24.5 

25,000 

60.800 

2,850 

The  bricks  were  badly  shattered  at  60.000  ponnds 
compression.  When  the  maximum  load,  69,800 
poand4  was  reached,  the  contents  of  the  largest 
zhigment  was  less  than  two  cnbio  inches. 

24.4 

29,500 

104.600 

4,200 

Cracks  contioned  to  develop  from  the  time  when  flrst 
observed  till  the  hijcbesi  load  was  reached,  when 
the  middle  brick  was  redaced  tt  fragments  of  two 
cubic  inches  contents  and  smaller.  There  was  less 
ii\Jary  done  the  end  bricks. 

24.1 

60.000 

87,100 

4,030 

Craoks  progressed  slowly  between  60,000  and  80,000 
pounffs,  but  fh>m  the  latter  load  to  the  maximum, 
rapid  deteriora:  ion  occurred. 

• 
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TE8T8   OP  IRON  AND  STEEL. 

TABULITION  OF  COMPR£S 


Color  of  snrfiwe. 


Heifht. 


Conprooood 


JmOM.      Jntka.   .   Jncftm. 


2.10 

7.70 

XS5 

2.15 

7.72 

XS7 

2.16 

7.70 

1.57 

7.70  ' 

I 
7.70  ' 

7.78' 

7.«| 

7.70  ■ 

7.70 


6.30 

I 
6.60 

I 

6.60 


a.s2 

8.50 
S.60 
3.58 
3.58 
3.62 


2.16  I 
2.14  ' 
2  16  ' 
2.21 

2.10  \ 

I 
2.16) 


7.63 

7.83  I 

I 
7.70 


3.53  ' 

3.«)  ' 
3.50 


TESTS   OF   IRON   AND   STEEL. 
SION  OF  FACE  BRICKS. 
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Seetlonal 

AFM. 

Crftokaln 
ftight. 

Cnubing  strength 

Total. 

Pervqaare. 
inch. 

Remarks. 

Pwndi. 

Poundt. 

Poundt. 

1 

27.8 

168.000 

369,200 

13,520 

27.6 

148,000 

830,200 

11,960 

w.'s 

262,000 

401,000 

14.580 

7.60 

67,760 

61,800 

8,180 

• 
Ea4.070,000. 

7.40 

50,700 
54,200 

7,970 

S-8,080,000. 

7.78 

46,680 

6,970 

E-8,150,000. 

7.91 

50.624 

66^500 

7,140 

Es8,750,000. 

7.63 

86,096 

42,900 

5,700 

Ea3,800.000. 

7.82 

45,856 

• 

46,920 

6,000 

E.2,600.000. 

• 

26L9 
28.2 
2&9 

78,000 
78,500 
55.600 

103,100 
106,800 
98,280 

8,830 
8,790  ► 
3. 650  J 

The  derelopment  of  the  craoks  from  the  time  first 

the  tests,  when  the  disintegration  was  rapid,  termi- 
nating with  a  slight  explosion.    The  interior  poi^ 
tions  of  the  brioKS  were  a  much  lighter  red  than 
the  ontaide.    The  line  of  demarkation,  which  was 
very  sharp,  averaged  J"  below  the  original  sur- 
face. 

1162  TESTS  OF   IKON  AND   STEEL. 


35.— CASTISOH  BASS. 

TEAN8VEB8E  TESTS  OF  CUPOLA  IRON,  CAST  IN  GREEN  SAND  FROM  THE 

ARSENAL  FOUNDRY. 

This  series  of  tests  comprises  twenty-four  bars  varying  in  depth  from 
§^  to  2" J  and  as  cast  were  3'^  wide,  all  taken  from  the  same  ladle  of 
metal. 

Eighteen  bars  were  tested  with  the  original  surface  on  the  tension 

and  compression  sides  undisturbed.    Twelve  of  this  number  had  their 

edges  planed,  reducing  the  breadth  from  3*'  to  2'',  while  the  six  thinner 

bars  were  found  too  hard  to  plane,  and  were  left  nearly  their  original 

'  breadth. 

Six  3"  X  2"  bars  wei  e  planed  to  2''  wide  and  to  depths  of  1}'',  li'',  and 
1^^'  respectively,  removing  the  same  amount  of  metal  from  each  op- 
posite face. 

These  tests  will  therefore  show  the  comparative  transverse  resistaDce 
of  bars  retaining  the  original  surface  of  the  casting,  and  where  the  per- 
centages of  interior  metal  varies :  also,  the  resistance  of  bars  which 
have  had  the  surface  metal  planea  off  to  different  depths. 

The  thin  bars,  |'^  and  i''j  were  very  hard  throughout,  and  the  metal 
at  the  corners  was  white  and  silvery.  The  thicker  bars  showed  gray 
metal,  with  fine  granulation  next  the  surface,  which  gradually  changed 
to  coarser  metal  towards  the  center. 

The  highest  modulus  of  rupture  is  found  in  the  thinner  bars.  The 
variations  in  strength  become  less  conspicuous  as  the  depth  increases. 

The  dressed  bars  show  greater  uniformity  of  results,  and  ao  increase 
in  strength  over  corresponding  bars  of  their  original  thicknesa. 

The  removal  of  defective  surface  metal  favors  the  employment  of 
dressed  bars. 


r         "■         1 

The  formulsB  employed  in  computing  the  maximum  fiber  strain  and 
the  modulus  of  elasticity  were  as  follows : 


3P1  _     RP 


where 


^=2b~d«  ^=6d:2 


P=load  in  pounds  applied  at  middle. 

1  =length  between  end  supports  in  inches. 

b  ^breadth  in  inches. 

d  =depth  in  inches. 

J=deflection  at  middle  in  inches. 


TESTS   OF   IRON  AND   STEEL.  11G3 

No.  6. 
The  following  bars  were  too  hard  at  the  edges  to  plane  : 

(r  bar.) 

Breadth,  3''.03. 

Depth,  "AO. 

One  edge  very  rough,  where  the  attempt  was  made  at  planing. 


Applied  loads. 

Deflection. 

set 

Hemarks. 

Tfttai       Maximum 
^<*^-     fiber  strain. 

i 

Pounds. 
27 
64 
81 
108 
135 
162 
188 
215 
242 
269 
296 
833 
850 
877 
404 
431 
458 
485 
512 
539 
1          566 

2,000 
4,000 
6,000 
8,000 
10.000 
12.000 
14,000 
16,000 
18,000 
20,  COO 
22,000 
24,000 
26,000 
28.000 
80.000 
32,0U0 
34.000 
86,000 
88,000 
40,000 
43.000 
48,400 

Inch. 

0. 

.0809 
.0628 
.0939 
.1120 
.1501 
.1772 
.2081 
.2360 
.2672 
.3045 
.8318 
.8625 
.8356 
.4302 
.4780 
.5038 
.5376 
.6760 
.6100 
.6428 

Inch. 

iDitial  load. 

£  =  16.271,000  between  10,000  and  20,000  poutida. 

Ultimate  strength. 

.0060 

.0188 

.'0278* 

.'05U* 

1         6J2 

Fractured  V  from  the  middle.    Appearance  uniformly  fine  granular, 
with  white  spots  at  corners  of  bar. 
Snapping  sounds  were  frequently  heard  near  the  close  of  the  test. 
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Ko.  6. 

Breadth,  2".96.  <^"  ^'"•^ 

Depth,  ".36. 

One  edge  very  roagh  where  the  attempt  was  made  at  plaoing. 


Applied  iMkU. 

Deflection 

set. 

Bcmwlu. 

ToUL 

fiber  stnin. 

Pounds. 
21 
48 
64 
85 
107 
128 
149 
170 
192 
218 
234 
256 
277 
298 
820 
841 
862 
884 
405 
426 
448 
466 

2,000 
4.000 
6.000 
8,000 
10,000 
12,000 
14,000 
16.000 
18,000 
20.000 
22,000 
24,000 
26,000 
28,000 
80.000 
82.000 

Hooa 

86.000 
88,000 
40.000 
42.000 
43,740 

Inch. 

0. 

.0810 
.0035 
.0912 
.1195 
.1582 
.1802 
.2108 
.2410 
.2706 
.3070 
.8368 
.8660 
.4003 
.4380 
.4780 
.5060 
.5510 
.5010 
.6880 
.6940 

Inch. 
0. 

Initial  load.                                                           | 

.'0068* 

B  s  18.461,000  between  10,000  and  20.600  pooada. 

1 

.0140 

.0261 

.0510 

Ultimate  stiength. 

Fractured  at  the  middle.    Fine-grained.    White  metal  at  the  edges 
"".2  deep. 

No.  7. 

Breadth,  3".00.  <i"  ^•) 

Depth,  ".61. 

One  edge  very  roagh  where  attempt  was  made  to  plane  it. 


Applied  loads. 

Deflection. 

Deflection 
set 

TotaL 

Itaxlnram 
flber  strain. 

Bemarka. 

Poundt. 
43 
87 
130 
178 
217 
260 
803 
847 
890 
434 
477 
520 
564 
607 
650 
694 
737 
780 
824 
867 
910 
954 
997 
1,088 

2.000 
4,000 
6,000 
8^000 
10.000 
12,000 
14,000 
16.000 
18,000 
20,000 
221000 
24,000 
26.000 
28.000 
80.000 
82.000 
34,000 
80.000 
88.000 
40,000 
43, 0(>0 
44.  COO 
46.000 
47, 910 

Inch. 

0. 

.0280 
.0429 
.0658 
.0875 
.1155 
.1356 
.1600 
.1885 
.2087 
.2360 
.2568 
.2832 
.8110 
.8886 
.8745 
.8950 
.4263 
.4580 
.4895 
.5245 
.5620 
.5070 

Inch. 
0. 

Initial  load. 

.0047 

B  » 16.551,000  between  10,000  and  M.0OO  pmuds.  < 

.0125 

1 

Snapping  sonnd. 

.0300 

.0531 

1 

1 

• 

Ultimate  strength. 

Fine  close-grained  fracture.    Traces  of  \rhite  metal  at  the  coraers. 
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Breadth,  3".04. 
Depth,  ".50. 


No.  8. 
(J''  bar.) 


DeflecUon. 

Deflection 
■et. 

Remarks. 

TotaL 

fiber. 

Poundt. 
42 
84 

m 

160 
211 
268 
•  296 
888 
880 
422 
464 
507 
649 
691 
633 
676 
718 
760 
802 
844 
887 
926 

2,000 
4,000 
6,000 
8.000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
80,000 
82,000 
34,000 
36,000 
38,000 
40,000 
42.000 
44,110 

Inch. 

0. 

.0265 
.0510 
.0745 
.0993 
.1802 
.1530 
.1705 
.2056 
.2345 
.2670 
.2938 
.8230 
.8510 
.8820 
.4195 
.4492 
.4860 
.5208 
.6685 
.6010 

Ineh, 
0. 

Inltialload. 

E  s  15,238,000  between  10,000  and  20,000  pounds^ 

intimate  strength. 

.oooi 

.0178 



.0828 

.0670 

Fine  close-grained  fracture.    White  iron  at  corners. 


No.  9. 

(r  bar.) 
Breadth,  2".90. 
Depth.  ''.61. 
One  edge  very  rongh  where  planing  was  attempted. 


Applied  loads. 

Deflection. 

Deflection 

set. 

Remarks. 

TotaL 

MazlmTim 
fiber  strain. 

Poundi, 

60 

120 

180 

240 

800 

860 

420 

480 

540 

600 

659 

710 

770 

830 

899 

959 

1,010 

1,079 

1,139 

1,199 

1^250 

1,319 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
30,000 
82,000 
84.000 
36,000 
38,000 
40.000 
42,000 
44,000 

0. 

.0283 
.0410 
.0561 
.0765 
.0048 
.1140 
.1345 
.1535 
.1732 
.1956 
.2165 
.2370 
.2591 
.2831 
.3110 
.3306 
.3560 
.3847 
.4152 
.4509 

0. 

Inltialload. 

E  =  17,143,000  between  10,000  and  20,000  ponndi. 

Snapping  sound. 

.0091 

.0135 

.0266 

.0509 

Ultimate  strengtli. 

Fine  close-grained  metal.    White  iron  at  comeys. 
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TESTS   OF  IRON   AKD  STEEL. 


2fo.  10. 

Breadth,  2".98.  <*"  ***'•) 

Depth,  ".64. 

One  edge  Teiy  rough  where  planing  was  attempted. 


j       Applied  kMda. 

Deflection. 

Ueflectkm 
set. 

1    ^^^^   iMttcimitm 
;    ^^"^    aberitralB. 

BenarU. 

P^nutdM, 
08 

136 
203 
271 
339 
407 
475 
542 
810 

2.000 
4.000 
6,000 
8^000 
10.000 

12;  000 

14.000 
16,000 
18^000 
20.000 
22.000 
24.000 
26.000 
28.000 
30.000 
82.000 
84.000 
861000 
38.000 
40.000 
41,020 

/Mft. 

a 

.0154 
.0337 
.0515 
.0700 
.0610 
.1089 
.1290 
.1487 
.1661 
.1962 
.2135 
.2360 
.2008 
.2840 
.3120 
.3378 
.8841 
.8942 
.4287 

Jneh. 
0. 

Initial  iMd. 

.0OS6 

£=18.000.000  between  10.000  aad  20.009  Ika^ 

«         678 
748 

.0081 

814 

1         882 

949 

1.017 
1,085 
l,l!a 
1,221 
1.288 
1,336 
1.300 

.0234 

.0528 

UltinMteatreactb. 

Fraetared  1"  from  middle,  at  small  defective  spot  on  tenaion  nde. 
Fine,  cloeegrained appearance* 


Breadth,  2". 
Depth,  ".74. 
Edges  planed. 


No,  11. 
(I"  bar.) 


Deflection. 

Deflection 
■et. 

TotaL 

lf>illlBBBI 

flberttndn. 

BMBStka. 

PKmntft. 

61 

122 

182 

243 

804 

865 

426 

487 

548 

608 

669 

730 

791 

852 

913 

973 

1.034 

1095 

1.156 

1.217 

1.278 

1.290 

2.000 
4.000 
8.000 
8,000 
10.000 
12.000 
14.000 
16.000 
18,000 
30,000 
S^OOO 
24.000 
26.000 
28.000 
30.000 
82.000 
84.000 
36.000 
38.000 
40.000 
42.000 
42,410 

JmdL 

0. 

.om 

•0328 
.0481 
.0613 
.0600 
.0978 
.1145 
.1325 
.1508 
.17tt 
.1918 
.2121 
.2333 
.2548 
.2785 
.3018 
.8273 
.3588 
.3853 
.4220 

ImdL 

0. 

Initial  load. 

.0018 

B— 16, 271. 000  between  10. 000  aad  20. 006  pouda. 

.0110 

.0378 

1 

.0589" 

Ultimate  etrangth. 

Fractured  opposite 
coarser  center. 


middle  bearing.     Appearance  fine,  granular; 


Breadth,  2'' .00. 
Depth,  ''.77. 
Edges  plaucd. 


TESTS   OF   IRON   AND   STEEL. 

No.  12. 
ii''  bar.) 
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Applied  loads. 


Total. 


Haximum 
fiber  strain. 


Deflection. 


Deflection 
set. 


Bemarks. 


Foundt. 

66 

133 

108 

264 

820 

805 

461 

527 

588 

650 

725 

701 

856 

022 

088 

1,054 

1,120 

1,186 

1,252 

1,318 

1,383 

1.800 


2,000 
4.000 
6,000 
8,000 
1C,000 
13,000 
14.000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
80,000 
82,000 
84.000 
36,000 
38,000 
40,000 
42,000 
42,100 


Inch. 
.0 
.0148 

Inch, 
.0 

.0207 

.0453 

.0603 
•  .0780 

.0037 

.0030 

.1115 

.1300 

.1400 
.1700 

.0107 

.1881 

.2085 

.2300 
.2521 
.3785 
.3100 

.0285' 

.3252 

.3560 

.3840 
.4108 

.OjOO 

Initial  load. 


£=15,237,000  between  10,000  and  20.  XK)  ponnda. 


Ultimate  streagtli. 


Fractared  opposite  middle  bearing, 
coarser  center. 


Appearance  fine,  granular; 


Breadth,  2''.00. 
Depth,  ".99. 
Edges  planed. 


No.  13. 
(r'bar.) 


Defleetkm. 

Deflection 
aek 

Bemarks. 

Total. 

IfaTlmiim 
fiber  atiain. 

Poundt. 

100 

218 

827 

436 

645 

653 

762 

871 

080 

1,080 

M08 

1,307 

1,416 

1,525 

1.634 

1,742 

1,820 

2.000 
4,000 
6,000 
8.000 
10.000 
13.000 
14,000 
16,000 

laooo 

20.000 
22.  coo 
24.000 
26.000 
28.000 
30,000 
32.000 
33,430 

JnOL 

.0 

.0180 

.0285 

.0431 

.0581 

.0721 

.0661 

.1020 

.1186 

.1850 

.1640 

.1708 

.1000 

.2100 

.2320 

.2548 

Inth. 
.0 

Initial  load. 

E  a  14,328,000  between  10,000  and  20,000  pounds. 

• 

intimate  strength. 

.0041 

.0182 

.0311 

Fractared  at  blow  holes  -fs"  deep  on  tension  side  nearly  opposite  the 
middle  bearing.  The  fractared  sarface  otherwise  fine  granalar ;  increas- 
ing in  coarseness  towards  the  center. 
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Breadtb,2''.00. 
Deptb,  1''.02. 
Edges  planed. 


TESTS   OF   IRON   AND    STEEL, 

No.  14. 

(1''  bar.) 


AppUed  loads, 

• 
Deflection. 

Deflection 
set. 

Total. 

Maximam 
fiber  atrain. 

Pound*. 

116 

231 

347 

462 

578 

694 

809 

925 

1,040 

1,156 

1.272 

1,887 

1,503 

1,619 

1,734 

1,850 

1,965 

2,081 

2.197 

2,312 

2,348 

2,  im 

4,000 

12,000 
14.0U0 

13.  OHO 
S«.OC0 
22,00(» 
■J4,O0O 

2%00E) 

yo.  ow 
a2,  mo 

M,  000 

as,  000 

41>.0fM) 

Inch, 

0. 

.0117 
.0230 
.0347 
.0478 
.0611 
.0734 
.0870 
.1005 
.1148 
.1300 
.1442 
.1598 
.1758 
.1981 
.2J2T 
.2300 
.2489 
.2710 
.2948 

Inch. 
0. 

Initial  load. 

£  =  15,483,000 ;  between  10,000  and  20,000. 

Ultimate  strength. 

.0030 

.0088 

.0205 

.0495 

Fractured  at  middle.    Appearance  fiue  granular,  coarser  center. 


Breadth,  L''.00. 
Depth,  1^28. 
Edges  planed. 


Ko.  15. 
(li''  bar.) 


AppUed  loads. 

DefleotioD. 

Deflection 
set. 

Remarka. 

ToUl. 

Hazimnm 
fiber  strain. 

Pounds, 

182 

864 

540 

728 

910 

1,092 

1,274 

1,456 

1,639 

1,821 

2,003 

2,185 

2,867 

2.549 

2,731 

2.913 

8,095 

8,277 

8,459 

8,602 

2,000 
4.000 
6,000 
8,000 
10.000 
12,000 
14.000 
16,000 
18,000 
20,000 
22.000 
24.000 
26.000 
28.000 
80.000 
32,000 
84,000 
86,000 
88.000 
39,590 

Inch, 

0. 

.0097 
.0192 
.0200 
.0380 
.0491 
0591 
.0703 
.0812 
.0026 
.1051 
.1170 
.1300 
.1431 
.1580 
.1735 
.1808 
.2071 
.2255 

Inch, 
0. 

Initial  load. 

B  =  15,238.000;  between  10,000  and  20,000  poonds. 

.0080 

.'oosi" 

.0208 

Ultimate  atrensth. 

Fractured  at  middle.    Appearance  fine  granular,  coarser  center. 


Breadth,  2".00. 
Depth,  r'.30. 
Edges  planed. 


TESTS   OF   IRON   AND   STEEL. 

No.  16. 

{lif'  bar. 
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Applied  loads. 

DefleoUon. 

set 

Bemarks. 

TotiO. 

Mazimam 
fiber  Btniii. 

Poundt. 

188 

376 

563 

751 

939 

1,127 

1,815 

1,502 

1,690 

1,878 

2,066 

2.253 

2,441 

2,629 

2,817 

8,005 

8,193 

8,380 

8,668 

8,756 

8*884 

2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
30,000 
32,000 
84,000 
86,000 
88,000 
40,000 
41,370 

Inch, 

0. 

.0091 
.0182 
.0277 
.0376 
.0486 
.0560 
.0678 
.0780 
.0800 
.1012 
.1124 

;iyg 

.1505 
.1640 
.1780 
.1938 
.2087 
.2281 

Inch. 
0. 

Initial  load. 

E  - 16.000,000  between  10,000  and  20,000  poonda. 

intimate  strength. 

.0030 

.0085 

.0185 

Fractured  at  middle.    Appearance  ftoe  granular,  coarser  center. 


Breadth,  2''.00. 
Depth,  V'M. 
Edges  planed. 


No.  17. 
(li"  bar.) 


Applied  loads. 

set 

Bemarks. 

TotaL 

Maximum 
ftber  strain. 

Pounds. 
267 
534 
801 
1,068 
1,835 
1,602. 
1,869 
2',136 
2,403 
2,670 
2,937 
8,204 
8,471 
3,738 
4005 
4.272 
4,530 
4,806 
4,880 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16.000 
18,000 
20.000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
84,000 
86,000 
86*560 

Inch, 

a 

.0092 
.0103 
.0272 
.0300 
.0451 
.0540 
.0625 
.0720 
.0815 
.0918 
.1022 
.1134 
.1248 
.1870 
.1603 
.1650 
.1805 

Inch, 
Ol 

Initial  load. 

E  s  15, 400, 000  between  10,000  and  20,000  pounds. 

Ultimate  strength. 

.0081 

.0096 

.0201 

Fractured  2J''  from  middle  of  bar,  at  defective  metal  on  the  tension' 
side,  ff''  deep  x  1''.00  long.    Appearance  granular;  coarser  center. 
S.  Ex.  36 74 


1170 


Breadth,  2".00. 
Depth,  1".52. 
Edges  planed. 


TESTS   OF  IRON   AND   STEEL. 

Fo.  18. 
(li"  bar.) 


AppUedloadB. 

set 

Bonarks. 

TotaL 

fiber  itrain. 

Poufidi, 
257 
518 
770 
1,027 
1,284 
1^540 
1,797 
2,054 
2,811 
2,567 
2^824 
8,081 
8.888 
8,594 
8,851 
4,108' 
4,865 
4,621 
4,878 
4.052 

2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80.000 
82,000 
84,000 
36,000 
38,000 
88,590 

Inch. 

0. 

.0082 
.0170 
.0251 
.0340 
.0420 
.0510 
.0605 
.0700 
.0800 
.0900 
.1015 
.1130 
.1248 
.1381 
.1533 
.1680 
.1841 
.2015 

JndL 
0. 

Initial  load. 

B=:15.238.000,  betweea  10,000  and  20,000  poaoda. 

mUmate  strength. 

.0030 

.0084 

.0210 

%...... 

Fractured  at  the  middle,  at  defective  spot  f  long  x  f^*  deep  on  ten- 
sion side.    Appearance  fine  granular;  coarser  center. 


Breadth,  2"M. 
Depth,  1''.76. 
Edges  planed. 


No.  019. 
(If"  bar.) 


AppUed  loads. 

Deflection. 

Deflection 
set 

Bemarksi 

TotaL 

Maximnm 
fiber  strain. 

Poundi. 
840 
661 
1,021 
1,861 
1,702 
2,042 
2,382 
2,722 
8.063 
3.403 
3,743 
4,084 
4,424 
4,764 
5,105 
5,445 
5,785 
6.048 

2,000 
4,000 
6,000 
-       8,000 
10,000 
12. 000 
14, 000 
16,000 
18,000 
20,000 
22,000 
24, 000 
26,000 
28,000 
30,000 
32.000 
34,000 
35,550 

IneK 

0. 

.0070 
.0147 
.0221 
.0300 
.0382 
.0464 
.0545 
.0632 
.0721 
.0808 
.0902 
.1005 
.1109 
.1228 
.1345 
.1480 

Inch, 
0. 

Initial  load. 

B=14,760,000,  between  10,000  and  20,000  poonda. 

Ultimate  strength. 

.0023 

.0072 

.0185 

Fractured  i"  from  middle  of  bar.    Slight  defect  in  metal  on  tension 
side.    Appearance  fine  granular;  coarser  center. 


Breadth,  2".00, 
Depth,  1".75. 
Edges  planed. 


TESTS   OF   IRON   AND    STEEL 

No.  20. 

m"  bar.) 
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AppUedloMls. 

DeflMtioB. 

Deflection 

set. 

Eemarks. 

Total 

Maziinain 
fiber  strain. 

Pounds. 
840 
681 
1,021 
1,361 
1,702 
2,042 
2,382 
2,722 
3,063 
8,403 
8.743 
4.084 
4,424 
4,764 
6^105 
6,445 

6.880 

2,000 
4.000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18»000 
20,000 
22,000 
24,000 
26.000 
28,000 
80.000 
82,000 
84,000 
84.660 

Ifuh. 

0. 

.0071 
.0140 
.0216 
.0291 
.0361 
.0450 
.0520 
.0610 
.0711 
.0800 
.0915 
.1020 
.1136 
.1248 
.1390 
.1620 

Ineh. 
0. 

Initial  load. 

E=16,238,000,  between  10,000  and  20.000  poonda. 

Ultimate  ttrength. 

.C019 

.0079 

.0196 

Fractured  at  middle.   Slight  defect  in  metal  on  tension  side.   Appear- 
ance fine  granular;  coarser  center. 


Breadth,  2".00. 
Depth,  2".03. 
£dges  planed. 


No.  21. 
(2"  bar.) 


AppUed  loads. 

Deflection. 

Deflection 
set. 

Semarks. 

Total. 

Maximnm 
fiber  strain. 

Poufidt. 

458 
916 
1,374 
1.832 
2,290 
2,748 
3,205 
3.663 
4. 121 
4,679 
5,037 
5,495 
5,953 
6,411 
6,869 
7,327 
7.785 
8.200 

2.000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22.000 
24.000 
26,000 
28,000 
30.000 
32,000 
M.OOO 
35,830 

Inch. 

0. 

.0038 
.0118 
.0195 
.0267 
.0843 
.0423 
.0500 
.0580 
.0062 
.0751 
.0843 
.0939 
.1038 
.1143 
.1200 
.1375 

Inch. 
0. 

Initialload. 

£=13,913,000,  between  10,000  and  20,000  pounda. 

mtimate  strength. 

—.0008 

.0049 

.0161 

Fractured  at  middle.   Appearance  fine  granular^  coarser  center. 
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Breadth,  2''.00. 
Depth,  2".00. 
Edges  planed. 


TESTS   OP   mON   AND   STEEL. 
No.  22. 

(2"  bar.) 


Applied  loads. 

DefleoUon. 

Deflection 
set. 

Bemftrks. 

Totiii. 

fiber  Btniin. 

Pounds. 
445 
889 
1,334 
1,778 
2,223 
2,667 
8.112 
8,656 
4,001 
4,445 
4,800 
5,334 
5.779 
6.223 
6,668 
7.112 
7.667 
8.001 
8,305 

2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
34,000 
86,000 
87,870 

Jneh. 

0. 

.0079 
.0159 
.0247 
.0331 
.0426 
.0494 
.0581 
.0660 
.0744 
.0835 
.0022 
.1015 
.1102 
.  1205 
.1322 
.1435 
.1562 

Inch. 
0. 

Initial  load. 

£  =:  13,620,000  between  10,000  and  20.000  poonda. 

Ultimate  strength. 

.0038 

.0097 

.0207 

The  following  bars  were  dressed  all  over: 


No.  23. 
(2"  bar  planed  down  to  If"  thick.) 


Breadth,  2".00. 
Depth,  1".75. 


Applied  loads. 

Deflection. 

Deflection 
set. 

Bemarks. 

TotaL 

fiber  strain. 

Pounds, 
840 
681 
1,021 
1,361 
1,702 
2,042 
2.382 
2.722 
8,063 
8,403 
8.743 
4,084 
4,424 
4.764 
5,105 
5.445 
5.785 
6.125 
6,466 
6^600 

2.000 
4,000 
6.000 
8,000 
10,000 
12, 000 
14.000 
16,000 
18,000 
20,000 
22.000 
24.000 
26.000 
28,000 
80,000 
82,000 
84.000 
86.000 
88,000 
88,790 

Inch. 

0. 

.0070 
.0188 
.0210 
.0290 
.0371 
.0458 
.0547 
.0640 
.0740 
.0835 
.0945 
.1055 
.1170 
.1293 
.1445 
.1565 
.1725 
.1010 

IfUSh, 

0. 

Initial  load. 

E =14,117,000  between  10,000  and  20,000  ponnda. 

.0026 

.0088 

.0224 

Fractared  at  middle.    Appearance  fine  granular ;  coarser  center. 


TESTS   OF  IRON  AND   STEEL. 
(2"  bar  planed  down  to  IJ"  thick.) 
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Breadth,  2''.00. 
Depth,  1''.76. 


AppUedlonda. 

Deflection. 

Deflection 
set. 

Bemarks. 

ToUhL 

Haximnm 
liber  strain. 

PimndM. 
844 

688 
1.033 
1,877 
1.721 
2,066 
?400 
2,754 
8,008 
8,442 
8,786 
4.130 
4.475 
4,819 
5,163 
5,507 
,  5,851 
6,106 
6.540 
6^838 

2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
14,000 
16,000 
18,000 
20,000 
22,000 
24.000 
26,000 
28.000 
80,000 
82,000 
84.000 
86,000 
38.000 
80,740 

Jim*. 

0. 

.0071 
.0184 
.0207 
.0284 
.03« 
.044f 
.0531 
.0621 
.0712 
.0812 
.0013 
.1022 
.1147 
.1255 
.1384 
.1523 
.1670 
.1838 

Inch, 

0. 

Initial  load. 

B  s  14,769,000  between  10,000  and  20,000  pounds. 

intimate  strength. 

.0024 

.0085 

.0218 

Fractnred  at  middle.    Appearance  fine  granalar;  coarser  center. 


Breadth,  2". 
Depth,  1".50. 


No.  25. 
(2"  bar  planed  down  to  1  J''  thick.) 


Applied  loads. 

Deflection. 

Deflection 
set. 

Remarks. 

Total. 

Maximnm 
fiber  strain. 

Pound*. 
250 
500 
750 
1,000 
1,250 
1.500 
1,750 
2.000 
2.250 
2.500 
2,750 
8,000 
8,250 
3,500 
8,750 
4,000 
4.250 
4,500 
4.750 
4,990 

2.000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18.000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
82,000 
34.000 
86.000 
88,000 
89,920 

Inch, 

0. 

.0079 
.0101 
.0243 
.0338 
.0432 
.0520 
.0631 
.0740 
.0848 
.0062 
.1080 
.1215 
.1353 
.1500 
.1655 
.1822 
.2010 
.2220 

Inch, 
0. 

Initial  load. 

E  =  14,840,000  between  10,000  and  20,000  ponods. 

.0030 

.0100 

.0261 

Fractured  at  middle.    Appearance  fine  granolar ;  coarser  center. 
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Gun  specimens — Contiuaed. 

8-incb  converted  rifles— Continued. 

Tube  No.  12 91 

Tube  No.  13 101 

Tube  No.  14 Ill 

Tube  No.  15 122 

Tube  No.  16 133 

Tube  No.  17 139 

Tube  No.  18 153 

Tube  No.  19 159 

Tube  No.  20 165 

Tube  No.  21 171 

Tube  No.  22 177 

Tube  No.  23 1«3 

Tube  No.  24 189 

Tube  No.  25 195 

Tube  No.  26 201 

Tube  No.  28 207 

Tube  No.  29 *. 213 

Tube  No.  30 i 219 

Tube  No.  31 225 

Tube  No.  32 235 

Tube  No.  33 241 

Tube  No.  34 247 

Tabulation ^3 

8-inch  steel  B.  L.  rifle,  experimental  section 859 

Hoop  Ax,  before  hooping 291 

Hoop  Ax,  after  unhooping 299 

Hoop  Bx,  before  hooping 303 

Hoop  Bx,  after  unhooping ^ 307 

Jacket,  before  hooping ^ 273 

Jacket,  after  unhooping ^ 285 

Tube,  before  hooping 259 

Tube,  after  unhooping 269 

Tabulation 313 

8-inch  steel  B.  L.  rifle 315 

Breech  block 395 

Breech  block,  after  retreatment  in  oil 397 

Bronze  console 399 

•     HoopA« 353 

Hoop  Aft,  after  retreatment  in  oil 357 

Hoop  Ae 366 

Hoop  An 359 

Hoop  An,  second  hoop 369 

HoopBs 372 

Hoop  Ba 375 

HoopB* 3yi 

Hoop  Cx,  hammered 385 

Hoop  C4,  hammered • 387 

Hoop  Dx,  hammered ....' 390 

Jacket,  Whitworth 327,343 

Trunnion-hoop,  Whit  worth 392 

Tube,  Whitworth 317,337 

Tabulation [ 401 

8-inch  Tates  B.  L.  rifle : 

Tube...... 640 

10-inch  cast-iron  wire- wound  rifle 453 

Cast-iron  body,  breech  ring 453 

Cast-iron  body,  muzzle  ring 459 

Steel  sleeve 461 

10-inch  steel  wire-wound  rifle 4M 

Hoop8,  roUed 435 

Hoop  6,  after  retreatment 442 

Hoop  B.  H.,  hanmiered 445 

Hoop  R.R.,  rolled 448 

Sleeve 427 

Trunnion-ring  section 431 

Tube 404 

Tube  previously  shortened  1  per  cent,  by  compression 414, 424 

Tabulation 461 
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Fivga 
Gan  specimens — Con  tinned. 
12-inch  cast-iron  B.  L.  rifle : 

Breech  and  muzzlerings 464 

12-inch  B.  L.  rifle,  cast-iron  body  hooped  and  tnbed  with  steel 473 

Breech  bushing 581 

Cast-iron  body 475 

Hoop  As 501 

Hoop  As 509 

Hoop  All,  rejected w 515 

Hoop  All,  new 523 

HoopAis 527 

Hoop  Ai3,  after  tempering  and  annealing 529 

Hoop' Ax 533 

HoopBi 543 

HoopBs 549 

HoopBg 555 

HoopBii 559 

HoopBx 567 

Tube,  Whitworth 491 

Tabulation 583 

12- inch  cast-iron  6.  L.  rifle,  lined  with  wire- wrapped  tnbe : 

Steel  tube,  Whitworth 589 

12 -inch  M.  L.  rifled  mortar: 

Cast  iron  from  experimental  cylinder 615 

St4)el  trunnion-hoop 621 

Locomotive  material: 

Axles,  tender ^ 1007 

Bemarks 1009 

Deflections  while  in  place 1009 

Details  of  specimens 1015 

Mnck  bar  from  which  axles  were  forged 1012 

Tabalatioii  of  axle  specimens ^ 1042 

Driving  rods « • ^...  1044 

Fire-box,  steel *. 1053 

Phosphor  bronze 1126 

Private  tests 1177 

Biveted  joints : 

Bemarks 710 

Drawings  showing  test-strips  and  plates  in  original  sheets 937 

Details  of  test-strips : 

•ft-inch  plate 712 

i-lnch  plate 723 

^inch  plate 744 

{-inch  plate 754 

lyinch  plate 774 

4-inch  plate 789 

i-inch  plate 798 

1-inch  plat« 804 

Details  of  joints,  i-inch  steel  plate : 

•jVioch  iron*  rivets,  f -inch  drilled  holes — 

If-inch  pitch 809 

If-inch  pitch- 813 

l|-iuch  pitch 815 

^•inch  iron  rivets,  f-i nch  drilled  holes,  14-inch  pitch 617 

rinch  iron  rivets,  f-inch  drilled  holes,  li-inch  pitch 819 

^  inch  iron  rivets,  f-inch  drilled  holes,  2-inoh  pitch 821 

-inch  iron  rivets,  |-inch  drilled  holes,  2i-inch  pitch 823 

}-inch  iron  rivets,  f-inch  drilled  holes,  2^inoh  pitch 826 

^-inch  iron  rivets,  j-inch  drilled  holes— 

If  inch  pitch 829 

2-inch  pitch 832 

2i-inch  pitch 834 

2i-inch  pitch 836 

2|-inch  pitch 839 

2i-inch  pitch 841 

2f-inch  pitch 844 

{{-inch  iron  rivets,  1-inch  drilled  holes — 

2-inch  pitch 847 

2{-inch  pitch 850 
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Biveted  Joints—Contioaed. 

Details  of  joints,  ^-inch  steel  plate — Continued. 

-l^-inch  iron  rivete,  1-inch  drilled  holes— Continued. 

2i-inch  pitch 8aJ 

iiff-inch  pitch  tt54 

2i-inch  pitch 666 

2i-inch  pitch ®9 

2f  inch  pitch 862 

2|-inch  pitch 865 

3-inch  pitch 868 

Details  of  Joints,  f -inch  steel  plate : 

•flpiiich  iron  rivets,  f-inch  drilled  holes — 

If-inch  pitch 871 

If-inch  pitch 874 

•fi-inch  iron  rivets,  f-inch  drilled  holes — 

If-iuch  pitch 876 

If-inch  pitch rfi6 

•2-inch  pitch 8?1 

2i-inch  pitch 8cO 

U-inch  iron  rivets,  4-inch  drilled  holes — 

l|-inch  pitch 8H5 

2-iuch  pitch &^ 

2i-inch  pitch 8t9 

2i-inch  pitch 891 

2|-iuch  pitch 8E« 

2i-inch  pitch 8y6 

^(•inch  iron  rivets,  1-inch  drilled  holes— 

2-inch  pitch 89& 

2|-inchpitch • 901 

2i-inch  pit<jh 903 

2|-inch  pitch SOU 

2^inch  pitch 908 

2|-inch  pitch 910 

2f-inch  pitch .• 91-i 

21-inch  pitch 915 

Tabulation  of  test  strips 918 

Tabulation  of  joints 9^ 

Straps,  steel 1067 

Straps,  wrought-iron 1071 

Temperature  tests  of  wrougbt-iron  bars 1059 

Wire,  steel : 

For  enn  construction ' 644 

For  foreign  gun  construction 657 

Wire,  Stub's 655 

Wire  rope  with  Healey  metallic  sockets 1094 

l^-inch^  If-inch,  and  3-inch  iron-wire  rope 1106 

3-inch  iron-wire  rope 1104 

34-inch  iron-wire  rope 10L>9 

4-inch  iron  wire  rope 1005,1097 

34-iQch  steel-wire  rope 1096 

Sj-inch  steel-wire  rope 1100,1105 

Dead  eye  sockets - 1109 

Solder  used  in  socketa 110^ 

Soldered  joint 1107 

Wrought  iron : 

Chord  bars '..  10e3 

Bars 1090 

Bars,  retests 1065 
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